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Honorable  Brendan  T.  Byrne 
Governor  of  New  Jersey 
Trenton,  NJ  08621 


Dear  Governor  Byrne: 

Inclosed  is  the  Phase  1  Inspection  Report  for  Mt.  Hope  Lake  Daa  in  Morris 
County,  New  Jersey  which  has  been  prepared  under  authorisation  of  the  Dam 
Inspection  Act,  Public  Law  92-367.  A  brief  assessment  of  the  dam's 
condition  is  given  in  the  front  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  Mt.  Hope  Lake  Dam(  a  high  hasard  potential 
structure,  is  judged  to  be  in  fair  overall  xendition.  The  dam's  spillway  is 
considered  inadequate  since  77X  of  the  Probable  Maximum  Flood  would  overtop 
the  dan.  To  insure  adequacy  of  the  structure  the  following  actions,  as  a 
minimum,  are  recommended. 

a.  The  spillway's  adequscy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures,  and  studies  within  six  months  from  the  date  of  approval 
of  this  report.  Any  remedial  measures  necessary  to  insure  the  adequacy  of 
the  spillway  and  to  prevent  overtopping  should  be  initiated  within  calendar 
year  1980.  In  the  interim,  a  detailed  emergency  operation  plan  and  warning 
system  should  be  promptly  developed.  Also,  during  periods  of  unusually 
heavy  precipitation,  around  the  clock  surveillance  should  be  provided. 

b.  Within  six  months  from  the  date  of  approval  of  this  report  a  program 
should  be  implemented  to  regularly  observe  seepage. 

c.  The  steel  grate  walkway  over  the  spillway  should  be  repaired  or 
replaced  within  three  months  from  the  date  of  approval  of  this  report. 
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Honor able  Brandon  T.  Byrne 


d.  Th«  following  remedial  action*  should  be  completed  within  six  months 
from  tha  data  of  approval  of  this  report! 

(1)  All  trees  and  brush  on  the  embankment  should  be  removed  and  the 
dam  surface  should  be  properly  stabilised. 

(2)  The  concrete  surface  of  the  spillway  should  be  repaired  by 
properly  grouting  spalls  and  restoring  deteriorated  areas  and  coating  with 
an  epoxy  sealant. 

(3)  Riprap  on  the  upstream  face  of  the  embankment  should  be 
renovated  to  provide  adequate  uniform  slope  protection. 

(4)  The  spillway  downstream  channel  should  be  cleared  of 
significant  obstructions. 

(5)  The  outlet  works  should  be  thoroughly  inspected  and  renovated 
if  necessary. 

e.  The  owner  of  the  dam  should  initiate  a  program  of  periodic 
inspection  and  maintenance,  the  complete  records  of  which  should  be  kept  on 
file.  A  visual  inspection  of  the  dam  and  appurtenances  should  be  made 
annually  and  reported  on  a  standardized  check-list  form. 

A  copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hof man,  New  Jersey 
Department  of  Environmental  Protection,  the  designated  State  Office  contact 
for  this  program.  Within  five  days  of  the  date  of  this  letter,  a  copy  will 
also  be  sent  to  Congressman  James  A.  Courter  of  the  Thirteenth  District. 
Under  the  provision  of  the  Freedom  of  Information  Act,  the  inspection  report 
will  be  subject  to  release  by  this  office,  upon  request,  five  days  after  thu 
date  of  this  letter. 

Additional  copies  of  this  report  may  be  obtained  from  the  National  Technical 
Information  Services  (NTIS),  Springfield,  Virginia  22161  at  a  reasonable 
cost.  Please  allow  four  to  six  weeks  from  the  date  of  this  letter  for  NTIS 
to  have  copies  of  the  report  available. 
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NAPKN-D 

Honorable  Brandan  T.  Byrna 


An  important  aspect  of  the  Das  Safety  Program  will  be  the  implementation  of 
the  racoaaanda t i one  aada  aa  a  raault  of  the  inspection.  He  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  the  State  to 
iapleaent  our  racoaaendations. 

Sincerely, 


1  Incl 
As  stated 


Copies  furnishedi 

Dirk  C.  Hof man ,  P.E.,  Deputy  Director 
Division  of  Hater  Resources 
N.J.  Dept,  of  Bnvironaental  Protection 
P.0.  Box  CN029 
Trenton,  NJ  0862S 

John  O'Dowd,  Acting  Chief 

Bureau  of  Flood  Plain  Management 

Division  of  Hater  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.0.  Box  CN029 

Trenton,  NJ  08625 


MT.  HOPE  LAKE  DAM  (NJ00464) 


CORPS  OF  ENGINEERS  ASSESSMENT  OF  GENERAL  CONDITIONS 


This  dam  was  inspected  on  2  Hay  and  6  June  1979  by  Storch  Engineers, 
under  contract  to  the  State  of  New  Jersey.  The  State,  under  agreement 
with  the  U.S.  Army  Engineer  District,  Philadelphia,  had  this 
inspection  performed  in  accordance  with  the  National  Dam  Inspection 
Act,  Public  Law  92-367. 

Mt.  Hope  Lake  Dam,  a  high  hazard  potential  structure,  is  judged  to  be 
in  fair  overall  condition.  The  dam's  spillway  is  considered 
inadequate  since  771  of  the  Probable  Maximum  Flood  would  overtop  the 
dam.  To  insure  adequacy  of  the  structure  the  following  actions,  as  a 
minimum,  are  recommended. 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures,  and  studies  within  six  months  from  the  date  of 
approval  of  this  report.  Any  remedial  measures  necessary  to  insure 
the  adequacy  of  the  spillway  and  to  prevent  overtopping  should  be 
initiated  within  calendar  year  1980.  In  the  interim,  a  detailed 
emergency  operation  plan  and  warning  system  should  be  promptly 
developed.  Also,  during  periods  of  unusually  heavy  precipitation, 
around  the  clock  surveillance  should  be  provided. 

b.  Within  six  months  from  the  date  of  -approval  of  this  report  a 
program  should  be  implemented  to  regularly  observe  seepage. 

c.  The  steel  grate  walkway  over  the  spillway  should  be  repaired 
or  replaced  within  three  months  from  the  date  of  approval  of  this 
report. 

d.  The  following  remedial  actions  should  be  completed  within  six 
months  from  the  date  of  approval  of  this  report: 

(1)  All  trees  and  brush  on  the  embankment  should  be  removed 
and  the  dam  surface  should  be  properly  stabilized. 

(2)  The  concrete  surface  of  the  spillway  should  be  repaired 
by  properly  grouting  spalls  and  restoring  deteriorated  areas  and 
coating  with  an  epoxy  sealant. 

(3)  Riprap  on  the  upstream  face  of  the  embankment  should  be 
renovated  to  provide  adequate  uniform  slope  protection. 

(4)  The  spillway  downstream  channel  should  be  cleared  of 
significant  obstructions. 


(5)  The  outlet  works  should  be  thoroughly  inspected  end 
renoveted  if  necessery. 

e.  The  owner  of  the  dea  should  initiate  a  prograa  of  periodic 
inspection  and  maintenance,  the  complete  records  of  which  should  be 
kept  on  file.  A  visual  inspection  of  the  dan  and  appurtenances  should 
be  nade  annually  and  reported  on  a  standardised  check-list  form. 


APPROVED: 


- 


IS  G.  TON 
z^vColonel,  Corps  of  Engineers 
District  Engineer 


DATE: 


PHASE  I  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam: 

State  Located: 

County  Located: 
Drainage  Basin: 
Stream: 

Dates  of  Inspection: 


Mt.  Hope  Lake  Dam,  NJ00464 

New  Jersey 

Morris 

Passaic  River 

White  Meadow  Brook 

May  2,  1979;  June  6,  1979 


Assessment  of  General  Condition  of  Dan 


Based  on  visual  inspections,  past  operational  performance  and  Phase  I 
engineering  analyses,  Mt.  Hope  Lake  Dam  is  assessed  as  being  in  fair 
overall  condition. 

Hydraulic  and  hydrologic  analyses  indicate  that  the  spillway  is  inadequate. 
The  spillway  is  not  capable  of  passing  the  designated  Spillway  Design 
Flood  (SDF)  without  overtopping  the  dam.  The  SDF  for  Mt.  Hope  Lake  Dam 
is  equal  to  the  Probable  Maximum  Flood  (PMF).  The  spillway  is  capable 
of  passing  approximately  76  percent  of  the  PMF. 

Therefore,  the  owner  should  engage  a  qualified  professional  engineer  in 
the  near  future  to  perform  accurate  hydraulic  and  hydrologic  analyses 
relating  to  spillway  capacity.  Based  on  the  findings  of  the  analyses, 
remedial  measures  should  be  undertaken  to  prevent  overtopping  of  the  dam 
resulting  from  a  storm  equivalent  to  the  SDF.  In  the  interim,  a  detailed 
emergency  operation  plan  and  warning  system  should  be  promptly  developed. 
Also  during  periods  of  unusually  heavy  precipitation,  around  the  clock 
surveillance  should  be  provided. 


Three  zones  of  seepage  are  present  along  the  downstream  toe  of  dam. 
Arrangments  should  be  made  soon  to  monitor  the  seepage  on  a  monthly 
basis.  The  monitoring  should  be  performed  by  a  qualified  professional 
engineer. 

The  condition  of  the  steel  grate  walkway  over  the  spillway  is  hazardous 
and  the  walkway  should  be  repaired  or  replaced  soon. 

It  is  further  recommended  that  the  following  measures  be  undertaken  by 
the  owner  in  the  near  future: 

1)  All  trees  and  brush  on  the  embankment  should  be  removed  and  the  dam 
surface  should  be  properly  stabilized. 

2)  The  concrete  surface  of  the  spillway  should  be  repaired  by  properly 
grouting  spalls  and  restoring  deteriorated  areas  and  coating  with 
an  epoxy  sealant. 

3)  Riprap  on  the  upstream  face  of  embankment  should  be  renovated  to 
provide  adequate  uniform  slope  protection. 

4)  The  spillway  downstream  channel  should  be  cleared  of  significant 
obstructions. 

5)  The  outlet  works  should  be  thoroughly  inspected  and  renovated  if 
necessary. 

The  owner  should,  in  the  near  future,  implement  a  program  of  periodic 
inspection  and  maintenance  for  the  dam.  Repairs  should  be  made  as 
required  and  the  following  maintenance  should  be  performed  annually: 
remove  adverse  vegetation  from  the  embankment,  fill  and  sod  any  eroded 
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surfaces,  repair  riprap  and  clear  the  downstream  channel.  As  part  of 
the  maintenance  program,  the  lake  should  be  lowered  at  least  once  every 
five  years  at  which  time  the  lake  should  be  cleaned  and  normally  submerged 
portions  of  the  dam  and  spill way  inspected  and  repaired. 

^20/  n( 

Richard  McDermott,  P.E. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief 
of  Engineers,  Washington,  D.C.  30214.  The  purpose  of  a  Phase  I 
Investigation  is  to  identify  expeditiously  those  dans  which  may 
pose  hazards  to  human  life  or  property.  The  assessment  of  the 
general  condition  of  the  dam  is  based  upon  available  data  and 
visual  inspections.  Detailed  investigation,  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and  detailed 
computational  evaluations  are  beyond  the  scope  of  a  Phase  I  investigati 
however,  the  investigation  is  intended  to  identify  any  need  for 
such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  It  is  important  to  note  that  the  condition  of  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
ana  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dan  will  continue  to  represent 
tie  condition  of  the  dam  at  some  point  in  the  future.  Only  through 
continued  care  and  inspection  can  there  be  any  chance  that  the 
unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff), 
or  fractions  thereof.  The  test  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the  need  for 
more  detailed  hydrologic  and  hydraulic  studies,  considering  the 
size  of  the  dam,  its  general  condition  and  the  downstream  damage 
potential . 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 

MT.  HOPE  LAKE  DAM,  NJ00464 

SECTION  1:  PROJECT  INFORMATION 


1.1  General 


A.  Authority 

Public  Law  92-367,  August  8,  1972  authorized  the  Secretary  of 
the  Arn\y,  through  the  Corps  of  Engineers  to  initiate  a  National 
Program  of  Dam  Inspection  throughout  the  United  States.  The 
Division  of  Water  Resources  of  the  New  Jersey  Department  of 
Environmental  Protection  (NJDEP)  in  cooperation  with  the 
Philadelphia  District  of  the  Corps  of  Engineers  has  been 
assigned  the  responsibility  of  supervising  the  inspection  of 
dams  within  the  State  of  New  Jersey.  Storch  Engineers  has 
been  retained  by  the  NJDEP  to  inspect  and  report  on  a  selected 
group  of  these  dams.  The  NJDEP  is  under  agreement  with  the 
Philadelphia  District  of  the  Corps  of  Engineers. 

b.  Purpose  of  Inspection 

The  visual  inspections  of  Mt.  Hope  Lake  Dam  were  made  on 
May  2,  1979  and  June  6,  1979.  The  purpose  of  the  inspections 
was  to  make  a  general  assessment  of  the  structural  integrity 
and  operational  adequacy  of  the  dam  structure  and  its 
appurtenances. 


1.2  Description  of  Project 


a.  Description  of  Dam  and  Appurtenances 

Mt.  Hope  Lake  Dam  is  an  earthfill  dam  with  a  free  overflow 
concrete  and  timber  weir  spillway.  The  embankment  is  1252 
feet  long  with  top  width  of  12  feet.  The  upstream  and  downstream 
faces  have  slopes  of  2.5  horizontal  to  1  vertical  and  3  horizontal 
to  1  vertical,  respecively.  The  embankment  is  generally 
covered  with  trees,  brush  and  grass  with  a  foot  path  located 
along  the  crest  for  its  entire  length.  The  upstream  slope  is 
protected  by  dumped  riprap.  No  cut-off  structure  is  shown 
within  the  dam  on  the  original  design  drawing.  The  spillway  is 
constructed  for  two  staged  operation.  A  primary  crest,  consisting 
of  a  4-foot  long  timber  flashboard,  is  located  between  two 
concrete  weir  sections  comprising  the  secondary  crest.  The 
concrete  secondary  crest  has  a  total  length  of  18  feet  and  an 
elevation  of  797.0  (N.G.V.D.)  while  the  primary  crest  is  set 
at  elevation  796.5.  The  overall  spillway  crest  length  is  22 
feet.  A  steel  grate  pedestrian  walkway  spans  the  full  length 
of  the  spillway.  The  bottom  of  the  walkway  is  approximately 
2.7  feet  above  the  spillway  crest. 

The  crest  of  dam  is  at  elevation  802.0  and  is  5.0  feet  (measured 
vertically)  above  the  secondary  crest  of  the  spillway.  The 
maximum  height  of  dam  is  18  feet. 

The  outlet  works  consists  of  one  12-inch  diameter  cast  iron 
pipe  with  a  gate  valve  located  near  the  discharge  end.  The 
outlet  works  pipe  is  located  approximately  300  feet  from  the 
east  end  of  the  dam  while  the  spillway  is  located  at  the  west 
end  of  the  dam. 
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Location 


Mt.  Hope  Lake  Oam  is  located  in  the  Township  of  Rockaway, 

Morris  County,  New  Jersey.  Constructed  across  White  Meadow  Brook, 
the  dam  inpounds  Mt.  Hope  Lake  which  is  also  known  as  Mill 
Pond.  Principal  access  to  the  dam  is  by  a  local  unpaved  road. 


c.  Size  and  Hazard  Classification 

Size  and  Hazard  Classification  criteria  presented  in 
"Recommended  Guidelines  for  Safety  Inspection  of  Dans", 
published  by  the  U.S.  Arr\y  Corps  of  Engineers  are  as 
follows: 


SIZE  CLASSIFICATION 


Small  <  1000  and  >50  <40  and  >25 

Intermediate  >  1000  and  <  50,000  >  40  and  < 100 

Large  •>  50,000  >  100 


HAZARD  POTENTIAL  CLASSIFICATION 


Signi ficant 


High 


Loss  of  Life 
(Extent  of  Development) 
None  expected  (no  per¬ 
manent  structures  for 
human  habitation) 

Few  (No  urban  develop¬ 
ments  and  no  more  than 
a  small  number  of 
inhabitable  structures) 
More  than  few 


Economic  Loss 
(Extent  of  Development) 
Minimal  (Undeveloped 
to  occasional  structures 
or  agriculture) 
Appreciable  (Notable 
agricul ture, industry 
or  structures) 

Excessive  (Extensive 
community,  industry 
or  agriculture) 


V 


The  following  characteristics  relating  to  size  and  downstream 
hazard  for  Mt.  Hope  Lake  Dam  have  been  obtained  for  this 
Phase  I  assessment: 

Storage:  1953  acre-feet 

Height:  18  feet 

Potential  Loss  of  Life: 


Three  houses  are  located  300  feet  downstream  from  the 
outlet  works.  Dam  failure  due  to  overtopping  could  cause 
inundation  of  these  structures  to  a  depth  of  approximately 
1  foot  above  first  floor  elevation  resulting  in  the 
potential  loss  of  more  than  a  few  lives.  Four  additional 
houses  are  located  about  1000  feet  downstream  from  the 
dam.  These  structures  would  be  inundated  to  a  lesser 
extent  than  would  the  houses  nearer  to  the  dam. 

Potential  Economic  Loss: 

Approximately  seven  houses  could  sustain  water  damage  as 
a  result  of  dam  failure  due  to  overtopping. 

Therefore,  Mt.  Hope  Lake  Dam  is  classified  as  "Intermediate" 
size  and  "High"  hazard  potential. 

d.  Ownership 

Mt.  Hope  Lake  Dam  is  owned  and  operated  by  Halecrest  Corp., 

Mt.  Hope,  New  Jersey. 
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Purpose  of  Dam 


The  purpose  of  the  dam  Is  the  impoundment  of  a  lake  used  for 
recreation. 

f.  Design  and  Construction  History 

Mt.  Hope  Lake  Dam  was  designed  and  constructed  in  1944  by  the 
J.6.  White  Engineering  Company.  Reportedly,  it  has  not  been 
altered  or  repaired  since  that  time. 

g.  Normal  Operational  Procedures 

The  darn  and  appurtenances  are  maintained  by  the  Halecrest 
Corp.  through  its  subsidiary  company,  the  Mt.  Hope  Mining  Co. 
There  is  no  fixed  schedule  of  maintenance;  repairs  are  made  as 
the  need  arises. 

Reportedly,  the  outlet  works  is  kept  in  working  condition 
although  it  has  not  been  used  to  lower  the  lake  since  the  dam 
was  originally  constructed. 

1.3  Pertinent  Data 


a.  Drainage  Area  1.9  sq.  mi. 

b.  Discharge  at  Dam  Site 


Maximum  known  flood  at  dam  site 
Outlet  works  at  normal  pool 
elevation 

Spillway  capacity  at  top  of  dam 


Unknown 

10  c.f.s. 
858  c.f.s. 


Elevation  (Feet  above  MSI) 


Top  of  dam 

Maximum  pool -design  surcharge 
Recreation  pool 

Spillway  crest  -  primary  crest 
-  secondary  crest 
Stream  bed  at  center  line 
of  dam 

Maximum  tail  water 

Reservoir 

Length  of  maximum  pool 
Length  of  recreation  pool 

Storage  (Acre-feet) 

Recreation  pool 
Design  Surcharge 
Top  of  Dam 

Reservoir  Surface  (Acres) 

Top  of  dam 
Maximum  pool 
Recreation  pool 
Spillway  crest 


802.0 

802.6 

797.0 

796.5 

797.0 

785.0 

801+  (at  spillway) 


5500  feet 
4900  feet 


633  acre-feet 
2138  acre-feet 
1953  acre-feet 


307  acres 
310  acres 
190  acres 
190  acres 


Oam 


Type 

Length 

Hydraulic  height 
Side  slopes  -  Upstream 
-  Downstream 

Zoning 

Impervious  core 
Cutoff 

Grout  curtain 


Earthfill 
1252  feet 
18  feet 

3  horiz.  to  1  vert. 

2.5  horiz.  to  1  vert. 

Unknown 

Unknown 

Unknown 

Unknown 


h.  Diversion  and  Regulating  Tunnel 


N.A. 


i.  Spillway 


Type 

Length  of  weir  -  primary 

-  secondary 

Crest  elevation  -  primary 

-  secondary 

Gates 

Approach  channel 
Discharge  channel 


Uncontrolled  concrete  weir 

4  feet 

18  feet 

796.5 

797.0 

N.A. 

N.A. 

Concrete  lined  channel 


Regulating  outlets 


12"  dia.cast  iron  pipe 
with  gate  valve 
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SECTION  2:  ENGINEERING  DATA 


2. 1  Design 

No  calculations  or  reports  pertaining  to  the  dam  could  be  obtained. 
Construction  drawings  titled  "Plan  of  Proposed  Dam  and  Spillway"  by 
the  J.G.  White  Engineering  Company,  dated  April  2,  1942,  are  available. 
The  drawings  include  the  following: 

1.  Plan  of  Dam  with  Topography 

2.  Profiles  of  Dam  and  Spillway 

3.  Sections  of  Dam  and  Spillway 

2.2  Construction 

No  data  or  reports  pertaining  to  the  construction  of  the  dam  are 
available. 

2. 3  Operation 

No  records  of  operation  of  the  lake  or  dam  and  no  inspection  reports 
subsequent  to  construction  are  available. 

2.4  Evaluation 


a.  Availability 

Available  engineering  information  is  limited  to  the  construction 
plans  by  J.G.  White  Engineering  Company,  on  file  at  Mt.  Hope 
Mining  Co. 
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b.  Adequacy 


The  available  engineering  information  forms  a  limited  description 
of  the  subject  dam  and  is  considered  to  be  of  limited  assistance 
in  the  performance  of  a  Phase  I  evaluation.  A  list  of  absent 
information  is  included  in  paragraph  7.1.b. 

c.  Validity 

The  description  of  the  spillway  found  on  the  construction 
drawings  was  found  to  be  at  variance  with  observations  made 
during  the  inspections.  Most  other  information  contained  on 
the  construction  drawings  that  could  be  verified  is  valid 
within  a  reasonable  allowance  for  error. 
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SECTION  3:  VISUAL  INSPECTION 


3.1  Findings 


General 

The  inspections  of  Mt.  Hope  Lake  Dam  were  performed  on 
Hay  2,  1979  and  June  6,  1979  by  staff  members  of  Storch 
Engineers.  A  copy  of  the  visual  inspection  check  list  is 
contained  in  Appendix  I.  The  following  procedures  were 
employed  for  the  inspections: 


The  embankment  of  the  dam,  appurtenant  structures  and 
adjacent  areas  were  examined. 

The  embankment  and  accessible  appurtenant  structures  were 
measured  and  key  elevations  determined  by  surveyors 
level . 

Key  elevations  of  downstream  channel,  typical  section  and 
elevations  of  adjacent  areas  were  determined  by  hand 
level . 

The  embankment,  appurtenant  structures  and  adjacent  areas 
were  photographed. 


The  horizontal  alignment  of  the  embankment  appears  to  be  in 
conformance  with  the  construction  drawings.  The  vertical 
alignment  of  the  dam  crest  is  generally  level  with  some 
irregularity. 


The  crest  of  the  embankment  is  partially  covered  with  grass 
with  a  bare  strip  located  along  its  center  forming  a  foot 
path.  Both  the  upstream  and  downstream  slopes  are  thickly 
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wooded  with  trees  and  brush  and  a  foot  path  is  worn  into  the 
downstream  slope  at  a  point  near  the  east  end  of  dam.  The 
upstream  slope  is  protected  by  riprap  along  most  of  its  length. 
The  overall  condition  of  the  riprap  is  fair.  Variations  in 
the  thickness  of  riprap  along  the  dam  were  observed. 

Adjacent  to  the  downstream  toe  of  embankment,  along  the  west 
portion  of  the  dam,  a  ditch  or  swale  containing  standing  water 
was  observed.  The  source  of  the  water  cannot  be  determined 
without  further  investigation.  The  swale  possibly  could  have 
been  excavated  at  the  time  of  original  construction  to  provide 
fill  for  the  embankment. 

Seepage  was  observed  discharging  as  a  trickle  from  the  toe  of 
embankment  approximately  25  feet  east  of  the  outlet  works  at  a 
point  where  a  stream  flowed  prior  to  the  construction  of  the 
dam.  Orange  colored  deposits  were  noted  at  the  discharge 
point.  Two  other  zones  of  seepage  were  observed  at  the  toe  of 
embankment  along  the  west  portion  of  the  dam.  The  seepage  was 
manifest  as  orange  deposits  in  the  standing  water. 

The  generalized  soil  description  of  the  dam  site  consists  of 
glacial  terminal  moraine  overlying  gneissic  bedrock  (Byram 
Gneiss)  at  or  near  the  surface.  The  terminal  moraine  consists 
of  an  unassorted  and  heterogeneous  mixture  of  materials, 
ranging  in  size  from  clay  to  boulders,  deposited  at  the  outer 
edge  of  the  ice  sheet  during  the  Wisconsin  stage  of  continental 
glaciation. 

Appurtenant  Structures 

The  concrete  overflow  section  of  the  spillway  is  generally  in 
fair  condition.  The  upstream  end  of  the  east  training  wall  is 


severely  spalled  and  at  one  location  reinforcing  rods  are 
exposed.  Spalling  was  also  observed  on  the  west  training  wall 
near  the  waterline.  The  concrete  slab  forming  the  spillway 
crest  and  apron  appears  to  be  in  satisfactory  condition. 

Riprap  along  the  spillway  section  also  appeared  to  be  in 
satisfactory  condition.  The  walkway  over  the  spillway  is 
constructed  with  a  steel  grate  surface  and  one  section  of  the 
grate  is  absent  resulting  in  a  hazardous  condition. 

The  outlet  works  consists  of  a  12-inch  cast  iron  pipe  with  a 
gate  valve.  The  only  component  that  can  be  observed  is  the 
cover  of  the  steel  gate  valve  casing.  The  cover  which  is 
locked  and  significantly  rusted,  did  not  appear  to  have  been 
recently  removed  for  gate  operation. 

Reservoir  Area 

Mt.  Hope  Lake  is  an  irregularly  shaped  lake  with  a  maximum 
width  of  approximately  4900  feet.  The  north  shore  is  dominated 
by  structures  connected  with  the  Mt.  Hope  Mining  Company. 

Some  homes  are  located  along  the  west  shore  of  the  lake.  The 
overall  topography  of  the  reservoir  area  is  wooded  with 
moderate  to  steep  shores  having  an  average  grade  of  10  percent. 

Downstream  Channel 

The  spillway  discharges  into  a  shallow  and  winding  channel 
partially  obstructed  with  trees,  weeds,  rocks  and  debris.  The 
gradient  of  the  channel  increases  with  distance  from  the  dam 
and  the  shape  of  the  channel  becomes  better  defined  further 
downstream.  Reportedly,  prior  to  construction  of  the  dam,  two 
streams  flowed  through  the  area  now  occupied  by  Mt.  Hope  Lake. 
After  construction,  one  stream  became  the  spillway  downstream 
channel  and  the  bed  of  the  other  stream  became  the  outlet 
works  discharge  channel. 


SECTION  4:  OPERATIONAL  PROCEDURES 


4.1  Procedures 


The  level  of  water  in  Mt.  Hope  Lake  is  regulated  naturally  by 
discharge  over  the  spillway  of  the  dam.  The  lake  reportedly  is 
never  lowered  for  any  purpose.  Reportedly,  the  gate  valve  is  not 
opened  at  times  of  severe  storms  to  augment  the  capacity  of  the 
spillway. 

4.2  Maintenance  of  the  Dam 

There  is  no  program  of  regular  inspection  and  maintenance  of  the 
dam  and  appurtenant  structures.  Maintenance  is  performed  by  the 
maintenance  staff  of  the  Mt.  Hope  Mining  Co.  on  an  "as  needed" 
basis. 

4. 3  Maintenance  of  Operating  Facilities 

Maintenance  of  operating  facilities  is  performed  on  an  "as  needed" 
basis.  The  gate  valve  of  the  outlet  works  reportedly  is  operated 
every  year  to  confirm  that  it  remains  in  working  condition. 


4.4  Description  of  Warning  System 

Reportedly,  there  is  no  warning  system  in  use  at  the  present  time. 

4.b  Evaluation  of  Operational  Adequacy 

The  operation  of  the  dam  has  been  satisfactory  to  the  extent  that 
it  has  not  been  known  to  have  overtopped  since  it  was  constructed 
in  1942. 
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Maintenance  documentation  Is  poor  and  the  maintenance  program  for 
the  dam  appears  to  be  Insufficient  In  the  following  areas: 

1.  Trees  and  brush  on  embankment  not  removed. 

2.  Spalling  of  spillway  training  wall  not  repaired. 

3.  Accumulation  of  debris  in  downstream  channel  not  removed. 

4.  Cover  on  gate  valve  casing  allowed  to  rust  excessively. 

5.  Absent  section  of  steel  grate  on  spillway  walkway  not 
replaced. 

6.  Wearing  of  downstream  slope  of  embankment  by  pedestrians  not 
corrected. 
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SECTION  5:  HYDRAULIC/HYDROLOGIC 


5.1  Evaluation  of  Features 
a.  Design  Data 

Size  and  hazard  classification  were  used  in  conjunction  with 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams," 
published  by  the  U.S.  Arn\y  Corps  of  Engineers  to  establish  the 
SDF  (Spillway  Design  Flood)  for  Mt.  Hope  Lake  Dam.  The 
appropriate  SDF  range  for  this  facility  is  the  PMF  (Probable 
Maximum  Flood). 

The  inflow  hydrograph  for  Mt.  Hope  Lake  Dam  was  calculated 
using  the  Soil  Conservation  Service  Triangular  Unit  Hydrograph 
with  curvilinear  transformation  and  the  HEC-l-DB  computer 
program.  General  hydrologic  characteristics  used  in  this 
method  were  computed  using  USGS  quadrangles  and  aerial 
photographs.  The  drainage  area  contributing  to  Mt.  Hope  Lake 
is  1.9  square  miles  and  most  of  the  watershed  is  undeveloped. 
The  SDF  peak  was  computed  to  be  11,570  c.f.s. 

Reservoir  storage  capacities  were  estimated  using  surface 
areas  measured  from  USGS  quadrangles.  Discharge  rates  for  the 
spillway  were  computed  by  the  use  of  a  weir  formula 
appropriate  for  the  configuration  of  its  overflow  sections. 
(See  Appendix  4).  The  capacity  of  the  spillway  with  water 
level  equal  to  the  top  of  dam  was  computed  to  be  858  c.f.s. 

The  SDF  inflow  hydrograph  was  routed  through  the  spillway  at 
Mt.  Hope  Lake  Dam  using  the  HEC-1-D8  computer  program.  For 
routing  analysis,  the  overall  length  of  the  dam  with  crest 
elevation  at  802.0  (N.G.V.D.)  was  taken  to  be  1252  feet.  The 
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routing  indicated  that  the  dam  would  be  overtopped  by  the  SDF. 

The  overtopping,  in  a  non-breach  condition  would  occur  for 
about  4.1  hours  with  a  maximum  flow  height  above  the  dam  crest 
of  approximately  0.6  foot  and  a  maximum  overall  discharge  of 
2545  c.f.s.  The  spillway  is  capable  of  passing  approximately 
76  percent  of  the  PMF  with  lake  level  equal  to  the  crest  of 
dam. 

A  breach  analysis  for  the  dam  was  performed  using  the  HEC-l-DB 
computer  program.  The  breach  section  was  assumed  to  be  located 
in  the  area  of  the  outlet  works  which  is  the  location  of 
maximum  height  of  dam.  The  analysis  indicated  that  three 
homes  located  300  feet  downstream  from  the  dam  would  be  inundated 
to  a  depth  of  approximately  1  foot  above  their  first  floor 
elevation.  Four  additional  homes  located  1000  feet  downstream 
from  the  dam  would  be  inundated  to  a  lesser  extent. 

The  three  homes  300  feet  downstream  from  the  dam  are  located 
along  the  outlet  works  discharge  channel.  Flow  in  this  channel 
would  not  exceed  1000  c.f.s.  during  non-failure  conditions 
since  spillway  discharge  is  conveyed  by  a  separate  channel. 

Such  a  magnitude  of  flow  corresponds  to  a  water  level  at  the 
three  homes  approximately  2  feet  below  their  first  floor 
elevation. 

Therefore,  dam  failure  due  to  overtopping  would  increase 
downstream  flow  from  a  level  2  feet  below  the  first  floors  of 
the  three  homes  to  a  level  1  foot  above  these  first  floors. 

This  analysis  indicated  that  dam  failure  due  to  overtopping 
would  significantly  increase  the  hazard  to  loss  of  life  down¬ 
stream  from  the  dam  from  that  which  would  exist  without  over¬ 
topping  failure. 
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However,  the  spillway  is  capable  of  passing  more  than  1/2  PMF 
with  lake  level  equal  to  the  crest  of  dam.  Accordingly,  the 
subject  spillway  is  assessed  as  being  inadequate  in  accordance 
with  criteria  developed  by  the  U.S.  Arn\y  Corps  of  Engineers. 

b.  Experience  Data 

Reportedly,  Mt.  Hope  Lake  Dam  has  never  been  overtopped  since 
it  was  constructed. 

c.  Visual  Observation 

At  the  time  of  field  inspection  there  was  no  evidence  of 
recent  overtopping  to  the  dam. 

d.  Overtopping  Potential 

As  indicated  in  paragraph  5.1. a,  a  storm  of  magnitude  equal  to 
the  SDF  would  cause  overtopping  of  the  dam  to  a  height  of 
0.6  foot  in  a  non-breach  condition.  The  spillway  is  capable 
of  passing  approximately  76  percent  of  the  PMF  (or  SDF)  with 
lake  level  equal  to  the  crest  of  dam. 


( 
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SECTION  6:  STRUCTURAL  STABILITY 


6. 1  Evaluation  of  Structural  Stability 

a.  Visual  Observations 

The  embankment  appeared  at  the  time  of  inspection,  to  be 
outwardly  structurally  stable  with  no  evidence  of  cracks  or 
displacement.  However,  the  visual  inspection  disclosed  three 
zones  of  seepage  which  are  described  in  paragraph  3. 1 . b.  An 
accurate  determination  of  the  severity  of  the  seepage  cannot 
be  made  without  further  investigation  beyond  the  scope  of  a 
Phase  I  inspection. 

b.  Design  and  Construction  Data 

Analysis  of  structural  stability  and  construction  data  for  the 
embankment  and  spillway  structure  are  not  available. 

c.  Operating  Records 

No  operating  records  for  the  dam  are  available.  A  water 
elevation  gage  is  located  near  the  spillway,  but  reading.,  have 
not  been  recorded  since  the  dam  was  originally  constructed. 

The  water  level  of  Mt.  Hope  Lake  is  not  presently  monitored. 

d.  Post  Construction  Changes 

Since  Mt.  Hope  Lake  Dam  was  constructed  in  1944,  no  changes  or 
repairs  to  the  dam  have  been  made. 
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e.  Seismic  Stability 


Mt.  Hope  Lake  Oam  Is  located  In  Seismic  Zone  1  as  defined  In 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams"  which 
Is  a  zone  of  very  low  seismic  activity.  Experience  Indicates 
that  dams  in  Seismic  Zone  1  will  have  adequate  stability  under 
seismic  loading  conditions  if  stable  under  static  loading 
conditions.  Mt.  Hope  Lake  Dam  appeared  to  be  outwardly  stable 
under  static  loading  conditions  at  the  time  of  inspection. 
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SECTION  7:  ASSESSMENT  AND  RECOMMENDATION 


7. I  Dam  Assessment 

a.  Safety 

Based  on  hydraulic  and  hydrologic  analyses  outlined  in 
Section  5  and  Appendix  4,  the  spillway  of  Mt.  Hope  Lake  Dam  is 
assessed  as  being  inadequate.  The  spillway  is  not  able  to 
pass  the  SDF  without  an  overtopping  of  the  dam. 

The  dam  appeared,  at  the  time  of  inspection,  to  be  outwardly 
structurally  stable.  The  seepage  is  not  considered  to  be  an 
immediate  indication  of  instability.  No  reported  nor  written 
evidence  was  found  that  would  contradict  this  assessment. 

b.  Adequacy  of  Information 

Information  sources  for  this  study  include:  1)  field  inspections, 

2)  plans  prepared  by  the  J.G.  White  Engineering  Corp.  3)  USGS 
quadrangle,  4)  aerial  photograph  from  Morris  County,  5)  Consultation 
with  the  mine  superintendent  of  Halecrest  Corp. 

The  informaton  obtained  is  sufficient  to  allow  a  Phase  I 
assessment  as  outlined  in  "Recommended  Guidelines  for  Safety 
Inspection  of  Dams." 

Some  of  the  absent  data  are  as  follows: 

1.  Stream  and  lake  elevation  gaging  records. 

2.  Maintenance  documentation. 

3.  Structural  and  hydraulic  design  computations  and  reports. 

4.  Soils  report  for  the  site. 

5.  Seepage  analysis  and  report. 
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c.  Necessity  for  Additional  Data/Evaluation 


Additional  evaluation  is  considered  necessary  in  order  to 
assess  the  effect  of  the  observed  seepage  on  the  structural 
integrity  of  the  dam.  The  evaluation  should  be  based  on 
monitoring  of  seepage  as  outlined  in  paragraph  7.2.c. 

Recommendations 

a.  Remedial  Measures 

Based  on  hydraulic  and  hydrologic  analyses  outlined  in 
paragraph  5.1. a  and  Appendix  4  the  spillway  is  assessed  as 
being  inadequate.  Therefore,  it  is  recommended  that  a  qualified 
professional  engineer  be  engaged  in  the  near  future  to  perform 
more  accurate  hydraulic  and  hydrologic  analyses  relating  to 
the  spillway  capacity.  The  analyses  should  more  accurately 
determine  runoff  characteristics  of  the  drainage  basin  and  the 
downstream  channel  capacity. 

Based  on  the  findings  of  these  analyses,  the  dam  and  spillway 
should  be  modified  to  prevent  overtopping  of  the  dam  resulting 
from  a  storm  equivalent  to  the  SDF.  In  the  interim,  a  detailed 
emergency  operation  plan  and  warning  system  should  be  promptly 
developed.  Also,  during  periods  of  unusually  heavy  precipitation, 
around  the  clock  surveillance  should  be  provided. 

In  addition  to  the  above,  it  is  recommended  that  the  steel 
grate  walkway  over  the  spillway  should  be  repaired  or  replaced 
soon. 

It  is  further  recommended  that  the  following  measures  be 
undertaken  by  the  owner  in  the  near  future: 

1)  All  trees  and  brush  on  the  embankment  should  be  removed 
and  the  dam  surface  should  be  properly  stabilized. 


2)  The  concrete  surface  of  the  spillway  should  be  repaired 
by  properly  grouting  spalls  and  restoring  deteriorated 
areas  and  coating  with  an  epoxy  sealant. 

3)  Riprap  on  the  upstream  face  of  embankment  should  be 
renovated  to  provide  adequate  uniform  slope  protection. 

4)  The  spillway  downstream  channel  should  be  cleared  of 
significant  obstructions. 

5)  The  outlet  works  should  be  thoroughly  Inspected  and 
renovated  if  necessary. 

The  implementation  of  the  above  remedial  measures  will  require 
proper  detailed  studies  and  design  and  the  obtaining  of  applicable 
NJUEP  approvals. 

b.  Maintenance 

The  owner  of  the  dam  should  initiate,  in  the  near  future,  a 
program  of  periodic  inspection  and  maintenance,  the  complete 
records  of  which  to  be  kept  on  file  and  made  available  to  the 
public.  A  visual  inspection  of  the  dam  and  appurtenances  by  a 
qualified  professional  engineer  should  be  made  annually  and 
reported  on  a  standardized  check-list  form.  Repairs  should  be 
made  as  required  and  the  following  maintenance  should  be 
performed  annually:  remove  adverse  vegetation  from  the  embankment, 
fill  and  sod  any  eroded  surfaces  of  the  anbankment,  repair 
riprap  and  clear  the  downstream  channel.  In  addition,  the 
lake  should  be  lowered  at  least  once  every  five  years  at  which 
time  the  lake  should  be  cleaned  and  the  normally  submerged 
portions  of  the  dam  and  spillway  inspected  and  repaired. 
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Additional  Studies 


Arrangements  should  be  made  soon  to  monitor  the  seepage  by 
visual  observation.  If  necessary,  measurements  should  be  made 
by  the  use  of  appropriate  instrumentation.  Standing  water  in 
the  swale  adjacent  to  the  west  portion  of  the  dam  should  be 
drained  prior  to  performance  of  the  monitoring.  The  monitoring 
should  be  performed  on  a  monthly  basis  by  a  qualified  professional 
engineer  and  included  in  the  permanent  records  mentioned  in 
paragraph  7.2.b. 
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WALKWAY  Steel  walkway  constructed  with  wire  grate  surface  Absent  grate  section  results  in 

appeared  to  be  structurally  adequate.  However,  one  hazardous  condition 

section  of  grate  is  absent. 


INSTRUMENTATION 


Staff  gage  appeared  to  be  in  good  condition. 
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OU 1 LF1  WORKS  0PLRATIN6  MECHANISM 


DOWNSTREAM  CHANNEL  AT  OUTLET  WORKS 


PHOTO  6 

DOWNSTREAM  FACE  OF  DAM 


MOUNT  HOPE  LAKE  DAM 


CREST  OF  DAM 


DOWNSTREAM  CHANNEL  AT  SPILLWAY 


MOUNT  MOPE  LAKE  DAM 
2  MAY  1979 


4/>- 


PHOTO  10 

SEEPAGE  IN  SWALE  DOWNSTREAM  OF 
SOUTHWEST  SECTION  OF  DAM 


PHOTO  9 


SEEPAGE  NEAR  OUTLET  WORKS 


MOUNT  HOPE  LAKE  DAM 
?  MAY  1979 


HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 

DRAINAGE  AREA  CHARACTERISTICS:  Mainly  wooded _ _ _ 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY): _ 797.0  (633  acre-feet) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  N. A. _ 

ELEVATION  MAXIMUM  DESIGN  POOL:  802.6 _ 

ELEVATION  TOP  DAM:  802.0 _ 

SP ILLWAY  CREST :  Concrete  and  Timber  Weir _ _ 


a. 

Elevation  Primary:  796.5,  Secondary:  797.0 

b. 

Type  Primary:  Timber  dashboard,  Secondary: 

Cone.  Weir 

c. 

Width  Primary:  4",  Secondary:  15'  (inclined) 

d. 

LengthPrimary :  4',  Secondary:  18' 

e. 

Location  Spillover  Center  of  spillway 

f. 

Number  and  Type  of  Gates  One  removable  flashboard 

OUTLET 

WORKS: Gated  12"  C.I.P. 

a. 

Type  Gate  Valve  in  12"  C.I.P. 

b. 

Location  250'  from  east  end  of  dam 

c. 

Entrance  inverts  786.0 

d. 

Exit  inverts  784.0 

e. 

Emergency  dra indown  facilities:  Open  gate  to 

draw  down  lake 

HYDROMETEOROLOGICAL  GAGES:  One  Gage 

a. 

Type  Graduated  Staff  Gage 

b. 

Location  Immediately  upstream  from  spillway 

c. 

Records  None 

MAXIMUM  NON-DAMAGING  DISCHARGE: 


(Lake  stage  equal  to  top  of  dam)  858  c.f.s. 


APPENDIX  4 

Hydrologic  Computations 


STORCH  ENGINEERS 


XU.S  PiCtt  LS  BIST  QUALITY  nUatM**U 
JRjM  JOT Y  TVKIiSH®  TO  - > 


STORCH  ENGINEERS 


Sheet  _  2-  of  -JO 


(Hue.  C-j-  Cc:  ,C  e  ,  •*,  *  -*•  P'J  ~LC€-''.y  oj  Znuyff  L>rr„< 

.  C  A/ o  tn  £  a  rst  j>  /, 


Pa  -?/ 


H  =  2^o  ' 

L=  J7cr’ 

Tc  =  O.  2.  /  h  r~, 

Tjtn*.  op  v£T .' tc*  4~ /  ^  / 


.  ^>'4 

^  Lll 

/s 


b-i-i  erb  ■  j 

b( rt  !(  fl  h  cc.  •<£,  C^-  / •  <  P 

H  LfS  /  c  '  C-^  :  J  Gy  C/?  olA/ 


7^:  = 

~f~!  m-C  C  "j~ 

i  \  c  e  n  -t  t  f  /  o  ^  1 1 ) 

-- 

/  •£-(  '-<•  "7»- 

/ 

*  f  C 

0  u 

<•  r 

*»• 

-  /f  p  <2 

/  c 

<*  •  ■*' 

Pe  ■<'■!■  n*  <lj 

Cc&f 

z.  f4 


r  X;  J.-'lc.r.. 

V  '  2. 

-  ~Z.  7  ,  (o  III  1 1 


o*  4-  A  hr. 


t. L  D  r  1 1  t )  e  /  /  0  2.  4  / j  ►- ,  /|  f 

f  rc  ur/s  P<*-4 

TC  =  c-4i  4  c.rp  z  cr 7  2. 


WSP*&*f-.^SHWiTODOC 


STORCH  ENGINEERS 
Project _ Ltt _ tr*  Pi 


Sheet  0f  /O 

.Made  By  @L-  Dale  P -  -  ~t <f 


O.  ~J  *  <3  '  b  r  C,  4  Z.  /) 


(—Cldc.  ^>~t >  r 

-f-r  t~  n  it\  ~i~ ■  g  *7  ~flr  on*  US  Csf  S  9  ~^ho~t’o 


CnC.L.)  SV  'fj-t'iCC.  nr£<%  (Bc.^ 


n*t  7 


,  4  o 


&  OO 


'L44 


BUO 


hi£C  -/-PS  c^itl  ^ >  •„  e  I  o  p  c. 

<Zi-o  r  SLe.  C-  (J  <KC  (  /  ij  ''/'V  e*  '»•*  Si/r-f-e  C  <£  Cl  C^.  <7 


ns  pio® 


u>K1,oe,nm«n^ 


aor*  wnmshsc 


TO  DDC 


STORCH  ENGINEERS 

Project _ f.  C  Lo  (rg  '~2v» 


Sheet  4  of  /O 
Made  By_Aj±_Date  r~  ■  P  - 


•  >  t 


^>P/LLioAY  PlSCHA'ZC£ 


>p,//U  *  f  d  iiC/)0  rCjC  -f/otot  Over  t<- C  i  tr*  a  /  ~~f~U;C 

fCvC/^  l^ifh  S-ff£<ti\e.  ,  ff.-rf  L-  ~z_ 


p  c  '  f>.e  c +' v  <.!  tf  — /  'S  a  brtci  d  -  Cr  ezf 

and  Z-2.  dt  <ZY]<rt  r  p  c  r  e  £  ■/■  (v  e  >  r  Cv  >  fh 


•  i  r  *7  o  t// $  €  c  7*" /  c n 


^  /  Sc/^^4  6<  CjfKlc.L-tr.-rcd  c>  y 

/?-)£.  follonmq  -f~0/-thu/c 1  ' 

C\  '  C  ^  piTm-eiri]  Ci 

vze  2.  / 

<T  ^"8  SCCrt-dAr^f  Cffi :f 
7/nCC  ivQr'r  /£  fCto  d  rfot^n  '-^rCn  nr 

channel  t$  Sl]r>// cn>  ,  The.  effec  t  of-  Td  / --..r>  4 

/c.  <,lCj  ni  j-lCairt  ,  /f  pcvOf  j  J?  £+  1 1  r  s>  f  e  Cf 

-f~o  i/t<*kfer  <L/ e  <se, -f-<  c  n  <Z/\6o.n  cn 

The  ft  II  Civ  •  n  cj  pcK.Cj  e.  . 

7f)ete  c  -fe Ore  cbir-->>cd  o  cj 

U$'\uj  C\  sechcn  too  doivn<ztrC<x  Qt]rf 


hldnnmdi.  t?  n  . 


r  £  /  a.  is.  y  "t 


STORCH  ENGINEERS 

Protect _ LLt _ tklJC _ fa  !<-< _ Zl^22_ 


Sheet  ?  of  JO 
.Made  By  Date  -7<7 

T) 


T4c  ~itrvf, 


IV,  L~ . 


(i+'t 


7£?^.r  ^ 


’<?<?.<?  2. S' 


h  ■ 2.  23 


f  ot<.  ;> 


~Tb'/M*tcr'  C-  21  ^ 
£J  C.S,  Cl  d j. 

(-if  )  -fCC for- 


O  4 


2.0  4?  /<£  3 


3  o  t .0  4.5  4.o  /{ &  f/S 


zzz 


(3(0 


&°t.o  r,r  r.o  /6  c?  ?2^  2.6  r.^7 


?c3.o 


6.0  2<?fe  ^>J2 


:£  //  >  2- 


£o4r<o  ?./■ 


7.0  2rr  /2.*«  34  /.3  8i 


3  c  S.o  \  ff.r 


g.c  30  7  4.S*  (6  6? 


A/ etc  .  44 / 1.  st  nte*i  +  -facte  r  4Ppi>ee\ 

-s/ 

L<J*lCn  focir  fS  Cotn’Cr  -J  C.H 

13  Handbook.  oj-  H  ’~f  <* m  u! /  c.  S 

<Lt  CK  I 


tBW««S£?S 


aoif'4 


STORCH  ENGINEERS  Sheet_*2_  of  -10 

pr<>iect - t±t  Hrpz  U>ke  2w*j _ Made By  Pl.  T-zt-i< 

- - - - - Chkd  B>_  yJG  D«+»  7  -3/ -19 


Oufle.+  Ldertcs  Copnc'/lLj 


302. 


liiV  -  hi  +  i  -  2.  H  U  -  IO 

H  -  to- 1  +2. 

=  //  j-t  . 

U^uuj  H'isir*vhc.  -for  Tf n< 

S<2/ ecf  fotn  of  <Ou/\y  -£  rt  5 

3  -  f  ° 


To  toil  £7  7“ 

'h  o  r  ivio  / 

pec  / 

(o32  Ac-j-f 

K  41?(,0  = 

2  n  £11,4- So 

Cu.jf. 

AuCrO/^  Cu'f'j-lcu'j 

T  O  OU(J  h 

P'f-*- 

-  £  cf3 

~lj  K  O  U)  of  Cwt)  ~f  l  Ht-C. 

- 

7-1,  n  i 

^jL&o  «■ _ 1— 

r  v  Z4  36eo 


I 


>* 

CC  U> 

►“  4 

ui  ac 

u 

ac  ii 
oo 

Ui 

X  ►- 

O.M* 

Ilfl 

z 

u 

4aro 

o 

Ui  OC 

a  ujz 

H 

aijo 

CHh 

HZOKO 

CM 

o  »- 

a. 

OiT  • 

a:  33 

ox  o 

►- 

a.uo 

MM  QC 

II 

Zac 

u.  -J 

too 

► 

H— 

UiM4 

K-  U. 

o 

UJ  x 

Ui 

>• ac 4 

u.  a 

a  ffcj^-o 

JZ  • 

4X 

tOX  3 

4 

in<0 

*-•  z 

z  »—• 

O'-* 

CD 

4 

r  »- 

o 

II 

41.14 

3 

ZZO 

c^scat 

4 

►  ocriT 

•x  «tO 
— J_J  • 
a  a 

4  ►- 

<  UI 

1  z 

7UU 

o  a 

►— 

CQD 

M  O 

►- 

►~OX 

3 

_J  o 

z  : 

►»M« 

4 

•-  ! 

to  • 

O 

-J 

sa 

z 

j 

O 

o 

CMO 

o 

• 

• 

z 

n*o 

1 

1 

CM 

to 

►-o  to 

ac  • 

c r  •  •  to 

ac  »m 

o 

II 

300  0*10 

X 

a. 

-JO 

ac 

Olpff* 

4 

“5 

KID 

o 

IN 

o 

ac  • 

•M 

r— 

oc 

O 

Ui 

•—a 

OTO 

to 

ac 

o 

z 

sc 

»-a 

♦  o 

• 

o 

4 

*-  c  «  »  ac  • 

1 

o 

H- 

-J 

-J  ad 

o 

»- 

a. 

SCO 

4 

•  •  • 

*4 

UJ 

“5 

Oo 

*- 

us 

J'  <r  *D 

►- 

a. 

*-*  • 

4CM 

o 

vOhS 

o 

o 

<x  oa 

3# 

4  • 

II  JtMl 

a 

X 

t-aa 

4o 

ac 

• 

H  1 

U>rS 

X 

4  to 

4  CMC* 

I 

4 

>- 

o 

• 

uio  o  arc 

u-ae  • 

4  i 

& 

a 

o 

►- 

a.  u- 

4  fn. 

►- 

4 

• 

X 

4  X 

Q  r-l 

4  (OO 

C*  II 

to 

u 

►-  a 

O  SCO 

0(i> 

O  II 

UJ  ! 

u 

o 

M  < 

o 

ar  • 

04 

h-Z 

c 

M- 

a  *ii; 

*— 

tOfr^O 

CX  -J 

tows 

•IvOoO 

z 

oocr 

UCVIO 

to  to 

O 

too 

Zv*)0Cm 

3 

X 

Oto 

UJMC 

o 

>- 

ujac 

m9*h 

ac 

a 

20  a  ac*- 

aa  • 

-J 

X 

u>o 

Om* 

*4 

O  Ok 

a.  (7* 

UJ 

ac 

4 

ac 

O  V 

o 

Zo 

»-o 

ac 

o 

UJ 

O 

Ui  X 

M 

MO 

MO 

1 

fT 

o 

*M 

4  • 

z  » 

o 

4 

cr 

0.C 

ao 

30 

o 

o 

1 

O 

4  O  vOf> 

UJ 

o 

*-*••• 

CD 

>- 

z 

ar  o 

• 

nr  nOmi4 

3 

X 

a.o  toe 

• 

II 

*■— 

UIN-4*m 

t/) 

X 

o 

Ui 

1 

a  m?c\ 

3 

o 

o 

-JO 

M- 

— — 

O 

o 

•4 

Oo 

J 

u. 

-J 

H— 

M*  « 

o 

u 

<o 

U-r-l 

II 

1 

2 

UIC» 

too 

a 

C3 

o 

H- 

« 

xo 

*- 

z 

*3  Ui  4m 

a.  • 

ac 

UJ  •  •  • 

4*  »- 

»To 

►— 

04  cr 

»-4 

(VO 

(TO 

to 

N-O'CMm* 

tA-J 

a> 

SCO 

1 

(von 

• 

H-  • 

! 

—  1 

*  ~JD  • 

i  •  M«r*-  « 

«  I  (Tlf*  • 
«  1  IHf*.  « 


•  X>-OJ» 

•  ~_juj  • 
«  Du.  • 

•  Ui3  I  • 

•  o  • 
«  4  cm  • 


•  o  •  •  to 

•  4  T  • 

•  (LZO*  <MvJ> 

•  Oh-  •  X  to 

«  X«-«K-  •  tf»W> 

•  A  </>4  «  0*M 

•  4  XU  •  X  to 

«  crujtN  «  (T tto 

«  0»li.  •  fn44 

«  O  M« 

•  0t>-O  •  »  V 

•  OKO  •  UJUJ 

«  >>uj  &.  •  ►-  X 


«  XU.  1  • 

4 

•  4  K-  « 

Q 

•  CStOtp  « 

«  O  4  « 

«  orji 

Z 

•  -i<T  • 

3 

•  u  o  « 

•f 

-JO 

UiO  o 

uwotA  r 

A  »*-«  I 

Mo 

y  fro 

*4  SCO 

•  ac  X  • 

O  K»0 

;  O  U» 


S*S 
CgiO.M 


OegfO.M 

>-us4 

I  X 


£  & 

<* 


ENO-OF-PERIOO  FLOW 


HO. DA  MR.**  PERIOD 


.01 

.Cl 

.Cl 

.01 

.Cl 

.Cl 

.Cl 

.31 

.Cl 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.vl 

.01 

.01 

.01 

.01 

.01 

.01 

.Cl 

.01 

.01 

.01 

.01 

.01 

.01 

.Cl 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

01 


.05 

.10 

.15 

.20 

.25 

.30 

.35 

.A3 

.*5 

.50 

.55 

1.00 

1.05 

1.10 

1.15 
1.20 
1.25 

1.30 

1.  35 
1  .  A  0 
1  .A5 

1.50 

1.55 
2.33 
2.05 
2.10 

2.15 

2.24 

2.25 

2. 30 
2.33 

2.  AO 
2.A5 

2.50 

2.55 
3.00 
3.05 
3. 1C 

3.15 


1 

2 

3 

A 

5 

b 

7 

8 
9 

10 
1  1 
12 
13 
1A 

15 

16 

1  7 
IB 
IS 
20 
21 
22 
23 
2A 
25 

2b 

2  / 
2« 

29 

30 

31 

32 
■3  3 
3  A 

35 

36 

37 

38 

39 


.01  — 

3.20 

- AO 

.31 

3.25 

A  1 

.01 

3.30 

A  2 

.01 

3.35 

A3 

.01 

3  •  AO 

"  '  4  4 

.01 

3.A5 

A5 

.01 

3.50 

Ab 

.01 

3.55 

A  7 

.Cl  — 

A. 09 

-  A  8 

.Cl 

A  .  C  5 

A  9 

.01 

A.  10 

50 

.01 

A. 15 

51 

.01  ’ 

A  .  2  0 

—  “  52 

.01 

A. 25 

53 

.Cl 

A. 30 

5  A 

.Cl 

A. 35 

55 

.01 

A  .  A  0 

6b 

.31 

A  .  A  5 

57 

.vl 

A. 53 

58 

.31 

a. 55 

5  9 

•  VI 

5.0  0 

-  bO 

.01 

6.05 

61 

.01 

5.10 

b  2 

.01 

5.15 

b  3 

.01 

5.20 

6  A 

.01 

5.25 

65 

.Cl 

5.30 

hb 

.01 

5.35 

67 

.31 

5  •  A  0 

68 

.01 

5.A5 

6  9 

.Cl 

5.50 

7  v 

.01 

5.55 

71 

AA  I  K 

.01 
.01 
.0  1 
.31 
.01 
.0) 
.01 
.01 
.01 
.01 
.01 
.01 
.3  1 
.0  1 
.0  1 
.01 
.01 
.0  1 
.01 
.01 
.01 
.''1 
.01 
.01 
.0  1 
.0  1 
.01 
.01 
.01 
•  C  1 
.0  1 
.01 
.01 
.01 
.01 
.01 
.0  1 
.01 
.01 
.01 
.01 
.0  1 
.01 
.01 
.01 
.01 
.3  1 
.01 
.01 
.01 
.01 
.01 
.0  1 
.01 
.01 
.01 
.01 
.3  1 
.01 
.01 
.01 
.0  1 
.01 
.0  1 
.01 
.01 
.:  i 
.0  1 
.01 
.01 
.01 
.0  1 

.03 
.03 
.03 


EXCS 

LOSS 

0.30 

.01 

3.CC 

.01 

3.33 

.51 

9.30 

.01 

0. 00 

.01 

C.30 

.01 

3.33 

.Cl 

9.00 

.01 

3.33 

.31 

C.30 

.01 

0  .  J  3 

.01 

0.00 

.01 

3.33 

.01 

3.30 

.01 

0.00 

.01 

0.0  0 

.01 

o  .  0  3 

.51 

0 . 0  c 

.01 

3 . 0  C 

.">1 

0.00 

.01 

o.co 

.01 

0.00 

.01 

C  .  3  0 

.01 

9.00 

.01 

0.30 

•  Cl 

0.30 

.01 

0.00 

.31 

0.3C 

.01 

9.00 

.01 

u  .  0  0 

.51 

9.00 

.01 

O.vO 

.01 

3.03 

.01 

c.co 

.01 

C  .03 

.01 

v  .  00 

.01 

0 . 3  C 

.01 

:.j 

.01 

0.03 

.01 

5.00 

.01 

0.33 

.01 

l>..0 

.01 

3.  JO 

.01 

0  .  vO 

.01 

C.00 

.01 

3.00 

.01 

0 . 0  C 

.01 

9.90 

.01 

3.30 

.01 

0.00 

.01 

..03 

.01 

0.03 

.01 

0.03 

.01 

2.03 

.01 

C  .  0  3 

.01 

0.03 

.01 

c.o. 

.01 

3  .  j  0 

.01 

3.30 

.01 

v  .  v  4 

.01 

0.00 

.91 

C.  30 

.01 

2,30 

.01 

0.9  0 

.01 

3  .  u  3 

.01 

O.CO 

.01 

v  .  0  3 

.01 

v  .  3  3 

.01 

0  .  v  0 

.01 

3.00 

.01 

O.CO 

.01 

0.30 

•  01 

3.30 

.OS 

0.03 

.03 

..00 

.03 

0.0  0 

.03 

i  .  0  0 

.03 

0.30 

.03 

Q  .00 

.f  3 

4.00 

.03 

COHP  0 

2. 

u 

1. 

1. 

u 


0. 

0. 

0. 

0. 

1: 

0. 

0. 

0. 

0. 

0. 


0.  — 


0. 

0. 

0. 

0. 

0. 

0. 

0. 


— -  0. 


0. 

0. 

0. 

0. 

0. 

c. 

0. 

0.  - 

0. 

0. 

0. 

0. 

c. 

0. 

0. 


INU-Ot -6UM00  » 


12.05 
12.10 
12. 1% 

12.29 
12.25 

12.30 
0.00 
0.00 
0.03 

c.co 

0.09 


PCO 100 

10  5 
1*6 
1*7 

-  1*8 

1*9 

150 

151 
- 152 

153 

15* 

155 

- 156 

157 

15* 

159 

- 160 

161 

162 

163 

16* 

165 

166 
167 
16* 

169 

170 

171 
- 172 

173 

17* 

175 

176 

177 
17* 
179 
1*0 
1*1 
1*2 
1*3 

- 1** 

1*5 

1*6 

1*7 

- 1** 

1*9 

190 

191 

- 1*2 

193 

19* 

195 

- 196 

197 

19* 

199 

-  POO 

201 

202 

233 

—  20* 
203 
20  6 
237 

—  20* 

209 

210 

211 

II? 

21* 

215 

- 216 

217 

21* 

219 

- 220 

221 

222 

223 

22* 


CXCS  L 


80.09 

H8  .MM 

PCRIOO 

8916 

E.8CS 

toss 

COMP  0 

0.00 

0.00 

225 

.01 

•  CO 

•  Ui 

9b«. 

0.00 

C.00 

226 

.01 

.00 

.01 

530. 

0  .  b  0 

0.00 

227 

.01 

.00 

.01 

995. 

-  0.00 

0.00 

_ 22R 

_ ,01 

_  ,  f.  o 

_  .  ft  1 _ 

0.00 

0.00 

229 

.01 

.00 

.01 

-  9  - 

931. 

0.00 

0.30 

2  3  0 

.01 

.cc 

.01 

902. 

o.oc 

0.00 

231 

.01 

.00 

.01 

375. 

_  0.00 

0.00 

_ 232 

_  ,01 

_ ,00 

_  ,01  _ 

_  350. 

0.00 

0.00 

23  J 

.01 

.00 

.01 

326. 

o.co 

0.09 

239 

.01 

.00 

.01 

305. 

0.00 

0.00 

233 

.01 

.00 

.01 

289. 

_ 0.00 

0.00 

_  2  30 

_  ,  n  i 

_  ,00 

_  ,01  _ 

_  265. 

C.00 

0.00 

237 

.01 

.00 

.01 

297. 

0 . 0  w 

o.co 

2  39 

.31 

.00 

.01 

231. 

C.00 

o.co 

239 

.01 

.00 

.01 

215. 

0.00 

_ 29  0 

_ ,01 

_  ,05 

_ ,51  _ 

_ 2  o  l , _ 

C 1 0  0 

0.00 

291 

.Cl 

.00 

.01 

187. 

0.00 

0.00 

292 

.01 

.00 

.0  1 

175. 

o.oc 

0.00 

293 

.01 

.CO 

.01 

163. 

- 0.00 

o.co 

-  299 

-  .01 

- .00 

-  .01  — 

-  152. — 

0.00 

0.00 

295 

.01 

.00 

.01 

192. 

0.00 

0.00 

299 

.01 

.00 

.01 

133. 

o.oc 

0.00 

297 

.01 

.00 

.01 

129.  . 

_ 0.00 

0.00 

_  299 

_  ,  o  J 

_ ,00 

_ ,01  _ 

116. 

o.oc 

0.00 

299 

.01 

.00 

.01 

108. 

0.00 

o.oc 

250 

.01 

.00 

.01 

100. 

0.00 

0.00 

251 

.01 

.00 

.01 

99. 

_ _ 0.00 

—  0.00 

_ 252 

_ ,01 

_  ,00 

_ 87. _ 

0.00 

o.ob 

253 

.01 

.00 

-  •  V  1  - 

.01 

82. 

o.oc 

0.00 

259 

.01 

.00 

.01 

76. 

0.00 

0.00 

255 

.01 

.00 

.01 

71. 

^  Q  y 

0.00 

_ 250 

_ ,  c  1 

_ ,00 

_ ,0  1  _ 

_ 66. 

C.CG 

0.00 

257 

.01 

.00 

.01 

62. 

0.00 

o.co 

259 

.01 

.00 

.01 

58. 

0.00 

o.co 

259 

.01 

.00 

.01 

59. 

0.00 

_  25  0 

_ ,01 

_ oo 

_  ,01 _ 

3.00 

0.00 

261 

.01 

.00 

.01 

- -  '  — 

97. 

0.00 

0.00 

26  2 

.01 

.00 

.01 

99. 

0.00 

o.oc 

263 

.01 

.00 

.01 

91. 

_ C.0  0 

o.co 

_ 269 

_  ,  0  J 

_ ,  0  o 

_ ,  0  1  _ 

_ 38. 

0.00 

0.00 

265 

.01 

•  00 

.01 

36. 

o.co 

0.00 

26S 

.01 

.oc 

.01 

33. 

0.00 

0.00 

267 

.01 

.00 

.0  1 

31. 

_ 0.00 

o.co 

_  269 

_ _ ,01 

_ ,00 

_ ,01  _ 

_ 29. 

o.oc 

o.oo 

269 

.01 

.00 

.01 

27. 

0.00 

0.00 

270 

.01 

.00 

.01 

25. 

0.00 

0.00 

271 

.01 

.00 

.01 

23. 

_ 0.00 

0.00 

_  2  72 

,01 

_ ,00 

_ ,01 

33  - 

0.00 

0.30 

273 

.01 

.00 

.01 

—  iY. 

0.00 

o.co 

279 

.01 

.CO 

.01 

19. 

0.00 

0.00 

275 

.01 

.00 

.01 

18. 

- 0.00 

0.00 

_ 276 

.01 

_ ,00 

_ ,01  _ 

it. 

o.co 

0.00 

277 

.01 

.30 

.01 

15. 

0.00 

0.00 

279 

.01 

.00 

.01 

19. 

0.00 

0.00 

279 

.01 

.00 

.01 

13. 

o.oc 

0.00 

280 

.01 

.00 

.01 

13. 

o.oc 

0.00 

281 

.01 

.00 

.01 

12. 

O.GO 

0.00 

282 

.01 

.00 

.01 

12* 

0.03 

A  A  A 

0.00 

283 

.01 
.  A6- 

.00 

.01 

12. 

0*00 

0.00 

289 

%  V  I 

*00 

- itl - 

-  1 2 1 - 

o.or 

0.00 

285 

.01 

.CO 

.01 

12. 

o.co 

0.00 

286 

.01 

.00 

.01 

12. 

0.00 

0.00 

287 

.01 

.00 

-- _ _  ft  A 

.01 

12. 

0  •  0  c 

0.00 

289 

.  01 

- < 

- 1 0 1 

- 1 2 1 - 

SUM 

23.90 

19.63 

3.77 

299265. 

(  599. 

X  999. 

H  96.x 

8332.661 

iii  n  il  i  ■tinfirr-r- 


hydrograph  routing 


ago 

»- 

(/) 


<  I 


O' 

♦ 

x 


2  ; 


acr» 
I  otrs 


CD  K) 
*4 


eg  I 
®  1 
»o  I 


a.  • 

xo 


ae  |  X 

oo 

K) 

eg 

•-4  eg 

o 

CL  O- 

>-o 

O 

•-4 

3  m 

44 

“3  !  •-« 

• 

a 

> 

»-4 

xeg 

h- 

O 

44 

-JO 

4*  44 

< 

a  • 

a 

a; 

j 

OO 

o 

« 

KO  »-C 

xo 

CMO 

-J  1  Q- 

o 

a-  • 

CL  O 

o 

o 

CD 

41  X-4 

z 

“3  - 

• 

o 

O 

• 

»-UJ 

< 

1 

o 

» 

• 

1 

-JO 

-j 

CM 

X 

>  • 

O 

a. 

< 

o 

\n 

UJ  o 

►- 

X 

X 

-J 

X 

» 

UO<UrH 

*o 

Ui 

40X 

X 

x 

CL  Ct 

JCO 

1 

OC?  • 

< 

< 

<  < 

coo 

O  CM 

o 

o 

►>  Ocn 

X  • 

o 

►4  2^4 

<o 

30 

3 

M 

a.  • 

ac 

H- 

c 

o 

xo 

* 

_ 5 

o 

O 

UJ 

i 

o  acu 

oo 

X 

O 

X 

o 

u  • 

UI 

o  ac 

O 

fO 

eg 

m 

eg 

a,  <n 

►— 

o 

UJ  l-» 

X 

X 

•a- 

X 

oo 

X 

ct 

►4  '  . 

X 

30 

►4X 

H- 

< 

i 

a  • 

CO 

X 

OO 

o 

i 

u> 

tn 

a.  *«4  oo 

-JO 

t-4 

X  3*0 

a 

O 

o  «1  • 

H* 

o 

o 

• 

• 

• 

O  o 

CO 

o 

o 

o 

UI 

►4 

Z 

• 

• 

Oi 

m 

o 

OO 

►- 

O' 

eg 

CM 

TO 

X 

44  • 

3 

i 

O' 

*o 

-4 

30 

o 

h* 

CM 

i 

a. 

oc 

ax  oo 

cni-4 

cn 

<<  OO 

a. 

►—  O  oo 

»- 

1 

in  _>  • 

CO 

►4  oo 

z 

• 

• 

• 

-iin 

o 


r*»  ui  • 

ac  vO 
Off' 


V)  • 
no 


; 

• 

O 

• 

O 

i 

. 

<6  t 

5 

O 

o 

m 

o 

• 

• 

X 

o 

1 

• 

| 

r*- 

■ 

* 

II 

II 

n 

| 

4 

>• 

* 

UJ 

►- 

o 

*  ' 

« 

44 

< 

u 

< 

« 

|  UJ 

3 

UJ 

a. 

> 

B  o 

O 

u 

< 

UI 

K 

4C 

-J 

o 

.j 

a  *- 

U 

u. 

ui 

k 

X 

ex 

3 

<A 


V» 

UI 

►- 

X 

z 

44 

o 

at 

o 


o 

o 

a: 

o 


l  l  I 


t  —s/tsCHjs  «  #iorj»n  eg 

HfyinofiOriivcuiOQOino^o-Oin 
hio  in  eg  +  *•  ip  o  x  «D 


-  +  o  eg  gc  *m  oc  x  x  io  cm  m  ao  ao  •-*  *3  X 

•HCMtOCT' crCT'aC»0<r  <\i*-«K>^»-4f^>K' 
M<g^o»oingjooo«^N 


•-•eg  eg  <r  »».  oc  m  ao  -*  *■  o  r-  ui  **  f*  k>o 
•"•cg^cctOinr-oaocor-e-h- 


r<^^«r<*-^^-^,*-xojcr'r'-ro.<rinn'*<7'oinincj'XXofor- 

cm  x  x  x  cm  »o  k)  «r «-« m  «-h  x  ^  o 

44  eg  «■  co  eg  in  r**  •-«  oo  ao  r«-  r»  ^ 

<MCM«4«-4 


■a-  «■  4-  ■*■  *  +  +  *  o')  eg  oc  in  ui  x  cr  e-  d*  jn  in  n-  it » r-»  eg  -r  r-  44 

44  eg  ^  in  o  c 3  eg  jn  x  x  rg  jo  ♦  *4 
44cg.ex-4inoc.-4Xxr-n-^* 
j  cgcsi^g^g 


O 

o 


—  I  !  1 

►**••••••••••••••••••••••••••••• 

<$•  x  xrOorOfOoC'tniT'XXO^ 

O  ^4^4C4va<r'0<Xf*-'r-A<J-  Or<N<M'BU‘'»4 

i  *HegK)r-o»noegoocor*r-r- 

eg  eg  cm  44 


j 


♦  <■  ^  «■  ^  ^  d-  o  r»  ^  44  ^  ip  eg  to  ip  as  m  o  cm  ^  ao 

|  ^4— <egs£KK\j|*»»OXfOCNiv£CT'fOCrul— * 

^4  eg  io  r*»  x  g->  #i  eg  ac  so  r-  f» 
HCVjCSah 


•r  ov£»o<f  r4u‘,a(\XrHC'r^ir.'Oinx»4 

*H^Hegin»o^4>uDa:rOcg»‘Org«-iK)JMn<M 
*4  eg  »o  X  r*»  in  cm  ro  <r  cc  r*  f» 

•HOjtgf-* 


*•*•*•  ■*■*■#  ^mx  cm  r>4  eg  x  in  jcx*ooo  r4r*»di  cm  in 

r-«CM^Tgt»^.'gf^.3^jNXK)7'\0ej 

44  eg  »ox  inn  corner  xr-r-'r- 


i 


♦  j'Xgixoo  j'o-uioir  x 

44  eg  *»■  rr.  eg  h- .  3  e-  eg  in  r>»  ^  o  x  cm 

•4«-»iom  <r  -<r  «■  4-  ^  x 


» 


STOA*«e~ 


»n  *0  »0  eg  eg  <\J  —<  _•  <y»  _•  <M  aO  m  *t  ex  ^  O  *n  **  >T  iO  ’O  ~  — 

m  K'  tr)  »r»  fo  po  ^  «o  #n  fo  to  »o  ir  so  or  «m  x  cc  o  ^  *n  »n  in  a*  »o  x  •r>  cr 
vfl«A\fl'A«dvfiU)4)>A^Ot£N£^vA£ax*^<ro^MO(MJ'Xcrr» 


♦  o oj o \£ O'  'V.O x  vT 

OvTvD«OT'<\j>^u~CT'  ^  O'  *^*  <T 

o^\A«£O\d\Oi£v/>^v£ui«£\£\0ar^«^^fTi^<>«offkif(ra'N 


f 


OcooooooCiOoowiriroa'xCJii1i''ji£>fl^«C'I  O# 

x<r*0«\i  <X<V<X  eg  •■*•*«.-• 
(TvcT'(T'CT'U*(yvfT'iy'(j'fr'C7'iT'tT'<r'<T'<?'CvJ'CL'0  oooooc  co 

r^r-e'r-r-r'.r.r-f^e-r^r-e-r^r-r^e-r-xxxxccxacxxoc 


I  I 


tOfOfOfNjcsjcjo.^*^-*— <^-«r^xcnr'f^OM^o,\jc->x^  xinK'eg.-^tx 
frtK'fn»o»oiOio»op)»oio>o^^N«'kp^<t\P<\un<xC'^ 

^>^)^}«£>£vc>£^]Ovx)o«x>u)'X)v£r^<rN*-«*ocr*~*«>-*o(7N(r  x cc r*- e* 

I 


10  »o  »o  <x  <\  ex  ex  «-«  «-<  **  t-i  vfl  p«-  <r  eg  eg  eg  —.  r*.  »o  x  n£  ^  o  o  r»-  sD 

•  i  i  I 


J'Xu‘'Ou'l'*.'^XlT'Ou''  -X  Ox-HtNi 
(OfmOfOMC'JlOlOrOlOMM^  J1^)U'>^Ui-«XOMvC^u'Oo*Ou'' 
\0sfl>£>£s£N4l>0^\£'i3'0'£'I}'£vfi^“''7'»-«p,'>0C»-**,*e,OO  J'  tXN 


^  J-  CT'O,^  csuxfvcs.  rg~*~*-« 

(T'(7VT'(T'lT'(T'fT'»7'£?'£T'(T'fT'r^i'T'(7'f*'  ff>^OOOOoOOOO<1 

r^r^r^r^r*.h~f«~^r^^»-r^r».r^r*r-r^r-r>xx  xxcxxccsD 


e>oocoooocoooMH(V(tin(VHOio^#riox>i)inK) 

ff'(*'0'^J\^J'ff'J'e»^^I^J'(*«(MMJ'OOOCOOc5OOOC 

r»-fvPwr*^^f*^r^KN.^Nr*-r«f<r*p*-Xtf  aia‘'arcrcf  cdoccpod 


OOOOOOOOOCOOHH(MN#(VOff'invflf(MOCfiMOrt 

(ftMMTC'ff'tMMTiJ'IMriMMrJ'O'^ooooooooooo 

r- ^  e*  r»  r**  **■»  e- r- r*»  e- e**  e- r- f- r»r- octree  a:  cccccc  coco  accc 


r*»  r»»  r»  r»  r»  r»-  ^  >»  r-  r*-  r»  *»  e»  a'  O'  O  «■*  eg  <v  <>.  <M  \\j  *-«  —*  «-»  *-« 

(T'lT'J'C'CT'C'fT'Otf'l^OOiJ'CT'C*  J'iJ'ff'iJ'OOOOOOOOoO 

r-r-r-f»r^r'r^r^r^r~r-r-f^r-r»r^f^r-r*xxxxxxa'a;«x 


UJ  i 


nioMi>UNj(\i\ri^«^^u^JCu'.XcrHN,,'  xi»  'A. »_-> cr r~ a. vXJ 
k' Kiro fOpOfO^^FO f'fo  >r  O o  •»■  O' x  j'(oj'»oc'Hs£Ou'Oui 

^gr^^CgcgegeA*-**-*.-**-**-* 


►*ooooooooooooHHC\nfli''oXvflin>i>ift(MO^(n# 

o  ••••••••••••••••••••••••••••• 

r^r-.r*r*-r^^»r».^.r*.f».^r»r^^e-e»xcrsJN«-*‘'Ai\»,gegrg*-i.-*.-*»b 
sys(Ts»T'C'J'ff'J'cy'j'(y'C'JsJ'j'  j'^j'r'j'oococooooo 
r'r*r^r^r^r*r»r»r^r^f*-r-p**r»^>*r*-f^r^a'Xxxxxa:oLX'*3 


•Of->F*-\pOl\ji\J<\  f\  r-«  ^  1PN1  ^ITKNJIT'  «•  Og  — «  <-« 

K'>K^')fOF0F0K)*0»0»')!0K'.Tu«*}^''X>*)r— 

b'vCM'^Nf  bvJu’v£»i'*.>£N4)u'«:N>rv  i\jNt  ^r.CU'J'XX> 

*-•  -*  ‘X  <M  <\J  CM  9-*  •-» ^ 

!  i  i  1 


•O fO >Oi\J  vNj  tx  Ovj  *-••-*.-«  c\. *o  -y  L.->  Jv  <~J  J'  »NJ «“•  O  ^  J'Oi^N  XX 

—« r*«  ro  v\,  f*.  HtfnO 


*O*'>O»OCgeg<\jC>J«-«'-**~«eg«-*FO^"*x*~*X«J''0»n  eg-*)  min*-' .<■*•«■« 
>rn)r  j  \*^>g  -O  ,n  »^cg  *  >  *•»  r*»  .N-e* 

£  uJ  — »c  '  J'  JN  X  JCr** 


FO-O^-O.gegegeg  — f  ■>  o  X  -0 

T'"'1v  >  » -O  *->*■' <\j  ^ 

v£vX)X-£Xv£v£b3s£Os0X«0'0X\£X‘->CViro»-«--*  :»  Jn  Js  X  X"“ 

— •  •■*  — •  *m  eg  eg  eg  •-«•-««-»*"•  r* 


I! 


ooc.oooooo  coo*Hr«(\,iin^(T'f,%^  •*■  oln<\jocT'r'>ir'*- 

j'(re‘\r3'j'C'C'fl'ij'Off  j'r^C'^c!  j'coooooi'>ooo  o 

f^r^r*r.r^r^f^r»f*»r^r«*r^f^r^f*-r*-f*-r>-r»x-vxxxxxxxa'  cr 

3 

1  O 


oo.3oooooococoHi\^Hxa:i\^  o 

•  ••••••••••••••••••••••••«••«  • 

rx  ^  •-*  Aj  cs,  iX  »-v  vih^hh  jo 
.T  J'  J'J'  ;^.T\  (T-  J'.'TN  o  .T*  O  OiT'  JNOOO  OOv"»<  OOCOC  ^ 

r^r»r-r»r».^>r^f«»r^r*-^r^r^r-r^^f^^-r-xxxxxxxxa'« 


pr  inOnroonri'CHiV *OT''flo^x/i»r»^»b^N  a# 

•  ••••••••••••••••••••••••••••  H 

J' J'J'J' j>0.  v.-*-'  10^010 

fw r^r«>f^r-r-r^r«r~r^r^r^r^r^r^p^r»^p>-r'  x x  cr  x  -ox x «  x  x  • 

in 

♦ 

<M 

piVlOOOOOO  3OO.-'^(MK'0N.ftN^J 

x'3'  ^  J.\  M  X  Af  M  — <  — « 

JN  T'  .T'  T*  JS  J\  T»  J\,tN  >,*N  7\  J\  **w**0«  JU  .  OJ.  JO'.’O 

.ca  x  x  xx  a  x  x  o 


uj  •  9  +  sA  •  • 

KJ'*0^(TO' 
^Ovil  • 

_J  CT^  <7'(7'lJ'*-* 

otvin  <x  h 
>ro  eg 


Ot  •  •  <  v£  •  • 

DhiOOiTiP^ 
OvOH  •  »r4<\ 

Q‘0'0'»-* 

•  eg  r-. 

eg  eg 


(X  •  •+\0  •  • 

OvflH  •  »«H(\ 

x-r 

I  eg  •* 

<r  eg 

eg 


<x  •  *o  ^  •  • 

Otfl#  •  •r«aC 
X  -r  f^or^ao 
I  H  X 


a.  m 
eg 


vivegax  *-*x 
u.  >  u  *  u. 
vjox  •  z> 


o 

7 


3 

O 

X 


3 

O 


*1 

A2 

A3 _ 

B  250 

B 1  5 

J  1 

J1 _ 1 


K 

5l 

_ p _ 


NATIONAL  0 AN  SAFETY  PROGRAM 
MT.  HOPE  LAKE  DAM  NEW  JERSEY 
-  PHF  BREACH  AND  CHANNEL  ROUTING 

5  0 


1 

-  1  . 

■  1 

1 

0 

1 

0 

LAKE 

2 

25 

INFLOW 

1.9 

100 

0 

HYDROGRAPH  TO  NT. 
1.9 

109  117 

0 

HOPE 

0 

1 

LAKE 

-1.0 

_ 1_ 

0.42 
-0.05 
_ DAM 

2.0 

0 _ 

1.5 

_  1 

Y4  .796*5. 


t*  796,5 

SO  802 


71 

77 — ni- 

K  99 

A 


CHANNEL ^ROUTING^REACH  I 


0.03 

_ 170 _ 788 


DAN  BREACH  DATA 

BRWID  Z  ELBH  TFA1L  WSEL  FAILED 

120.  2.00  792.00  1.00  797.00  802.00 

STATION  DAN*  PLAN  1.  RATIO  1 

ENO-OF-PERIOD  HTOROCR APH  ORDINATES 


HO.OA 

HR.HN 

PERIOD 

HOURS 

1.01 

.05 

1 

.08 

1.01 

.10 

2 

.17 

1.01 

.15 

3 

.25 

1.01 

.20 

A 

.33 

1.01 

.25 

5 

•  A2 

1.01 

.30 

6 

.50 

1.31 

.35 

7 

.58 

1.01 

.AO 

8 

.67 

1.01 

.  A5 

9 

.75 

1.01 

.50 

10 

•X5 

1.01 

.55 

11 

1.01 

1.00 

i? 

1.00 

1.01 

1.05 

13 

1.08 

1.01 

1.10 

1A 

1.17 

1.01 

1.15 

15 

1.25 

1.01 

1.20 

16 

1.33 

1.01 

1.25 

17 

1  .  A  2 

1.01 

1.30 

18 

1.50 

1.01 

1.35 

19 

1.58 

1.01 

1.A0 

20 

1  .67 

1.01 

1  .  A  5 

21 

1.75 

1.01 

1.50 

15 

1.83 

1.01 

1.55 

1.92 

1.01 

2.00 

2  A 

2.00 

1.01 

2.05 

25 

2.08 

1.01 

2.10 

26 

2.17 

1.01 

2.15 

27 

2.25 

1.01 

2.20 

28 

2.33 

1.01 

2.25 

29 

2.A2 

1.01 

2.30 

30 

2.50 

1.01 

2.35 

31 

2.58 

1.01 

2. AO 

32 

2.67 

1.01 

2.A5 

33 

2.75 

1.01 

2.50 

}A 

2.83 

1.01 

2.55 

35 

2.92 

1.01 

3.00 

36 

3.00 

1.01 

3.05 

37 

3.08 

1.01 

3.10 

38 

3.17 

1.01 

3.15 

39 

3.25 

1.01 

3.20 

AO 

3.33 

1.01 

3.25 

A 1 

3  •  A2 

1.01 

3.30 

A2 

3.50 

1.31 

3.35 

A3 

3.58 

1.01 

3. AO 

AA 

3.67 

1.01 

3.A5 

A5 

3.75 

1.01 

3.50 

A6 

3.83 

1.01 

3.55 

A7 

3.92 

1.31 

A. 00 

A8 

A. 00 

1.01 

A. 05 

A9 

A. 08 

1.01 

A. 10 

so 

A. 17 

1.01 

A. 15 

51 

A. 25 

1.01 

A. 20 

52 

A. 33 

1.01 

A. 25 

53 

A.A2 

1.01 

A. 30 

5  A 

A. 50 

1.01 

A. 35 

55 

A. 58 

1.01 

A. AO 

56 

A. 67 

1.01 

A.A5 

57 

A. 75 

1.01 

A. 50 

58 

A. 83 

1.01 

A. 55 

59 

A. 92 

1.01 

5.00 

60 

5.00 

1.31 

5.05 

61 

5.08 

1.01 

5.10 

62 

5.17 

1.01 

5.15 

63 

5.25 

1.01 

5.20 

6  A 

5.33 

1.01 

5.25 

65 

5.A2 

1.01 

5.30 

66 

5.50 

1.01 

5.35 

67 

5.58 

1.01 

5. AO 

68 

5.67 

1.01 

5.A5 

69 

5.75 

1.01 

5.50 

70 

5.83 

1.01 

5.55 

71 

5.92 

1.01 

6.00 

72 

6.00 

1.01 

6.05 

73 

6.08 

— 

1.01 

1.01 

6.10 

6.15 

7A 

75 

t:H 

1.01 

6.20 

76 

6.33 

1.01 

6.25 

77 

6.A2 

1.01 

6.30 

78 

6.50 

1.01 

6.35 

79 

6.58 

1.01 

6. AO 

80 

6.67 

1.01 

6.A5 

81 

6.75 

!:H 

6.50 

6.55 

§1 

till 

1.31 

7.00 

8A 

7.00 

1.01 

7.05 

85 

7.08 

1.01 

7.10 

86 

7.17 

1.01 

7.15 

87 

7.25 

1.01 

7.20 

88 

7.33 

1.31 

7.25 

89 

7.*50 

1.01 

7.30 

90 

1.31 

7.35 

91 

7.58 

1.01 

7. AO 

92 

7.67 

1.01 

7.A5 

93 

7.75 

1.01 

7.50 

9A 

7.83 

INFLOW  OUTFLOW  STORAGE 


2. 

4  •  633. 

2.  _ 

4.  633. 

2. 

4 •  633. 

1. 

4.  633* 

1. 

4#  633 • 

1.  _ 

4 •  633* 

1. 

4 •  633* 

1. 

4  •  6  3  3  • 

1. 

4 •  633* 

1. 

4  •  6  3  3  . 

1. 

4 •  633* 

1. 

4 •  633* 

1. 

4.  633. 

1.  _ 

4#  633. 

1. 

4 •  633. 

1. 

4 .  633. 

1. 

4 .  633. 

1.  _ 

4# _  633  • 

1. 

4.  633. 

0. 

4.  633. 

0. 

4 .  633. 

0. 

4. _  633. 

0. 

4.  633. 

0. 

4.  633. 

0. 

4 .  633. 

0. 

4.  633. 

0. - 

4.  633. 

0. 

4 .  633. 

0. 

4.  633. 

0.  _____ 

4.  633. 

0. 

4 .  633. 

0. 

4.  633. 

0. 

4.  633. 

0.  _ 

4.  _  633. 

0. 

4.  633. 

0. 

4 .  633. 

0. 

4.  632. 

0. _ 

4. _  632. 

0. 

4.  632 . 

0. 

4.  632. 

0. 

4.  632. 

0. 

4. _  632. 

0. 

4 .  632. 

0. 

4.  632. 

0. 

4.  632 . 

0. _ 

4. _  632. 

0. 

4 .  632. 

0. 

4.  632. 

0. 

4.  632. 

0. _ 

4. _  632. 

0. 

4.  632. 

0. 

4 .  632. 

0. 

4.  632. 

0. _ 

4. _  632 . 

0. 

4.  632. 

0. 

4.  632. 

0. 

4.  632. 

0. 

4 .  632 . 

0. 

4.  632. 

0. 

4.  632. 

0. 

4.  632 • 

o. _ 

4.  632. 

0. 

4 .  632 . 

0. 

4 .  632 . 

0. 

4.  632. 

0. 

4.  632* 

0. 

4.  632. 

0. 

4 .  632. 

0. 

4.  632. 

0. 

4.  632. 

0. 

4.  632. 

0. 

4 .  632. 

0. 

4 •  632. 

8*  — 

4.  _  632. 

0. 

4.  631. 

0. 

4 •  631. 

0. 

4.  631. 

0. 

4.  631. 

0.  — 

4 .  631. 

0. 

4.  631. 

0. 

4.  631. 

0. 

4.  631 . 

0. 

4.  631. 

0. 

4 .  631. 

0. 

4.  631. 

8: 

4.  631. 

4.  631. 

0. 

4 .  631. 

0. 

4.  632. 

0. 

4.  631. 

0. 

4.  631. 

8* 

4.  631. 

0. 

4.  631 . 

0. 

4.  631  • 

7 

.55 

95 

7 

.92 

8 

.00 

96 

8 

.00 

8 

.05 

97 

8 

.08 

8 

.10 

98 

8 

.17 

8 

.15 

99 

8 

•  25 

8 

.20 

100 

8 

.33 

6 

.25 

101 

8 

.42 

8 

.30 

102 

8 

.50 

8 

.35 

103 

8 

.58 

8 

.40 

104 

8 

•  67 

8 

.45 

105 

8 

.75 

8 

.50 

106 

8 

.83 

8 

.55 

107 

8 

.92 

9 

.00 

108 

9 

.00 

9 

.05 

109 

9 

.08 

9 

.10 

110 

9 

.17 

9 

.15 

111 

9 

.25 

9 

.20 

112  - 

9 

.33 

9 

.25 

113 

9 

.42 

9 

.30 

114 

9 

.50 

9 

.35 

115 

9 

.58 

9 

.40 

116 

9 

•  67 

9 

.45 

117 

9 

.75 

9 

.50 

118 

9 

.83 

9 

.55 

119 

9 

.92 

10 

.00 

120 

10 

.00 

10 

.05 

121 

10 

.08 

10 

.10 

122 

10 

.17 

10 

.15 

123 

10 

.25 

10 

.20 

124 

10 

.33 

10 

.25 

125 

10 

.42 

10 

.30 

126 

10 

.53 

10 

.35 

127 

10 

.58 

10 

.40 

128 

10 

•  67 

10 

.45 

129 

10 

.  75 

10 

.50 

130 

10 

.83 

10 

.55 

131 

10 

.42 

11 

.00 

132 

11 

.00 

11 

.05 

133 

11 

.08 

11 

.10 

134 

11 

.17 

1 1 

.15 

135 

11 

.25 

11 

.20 

136 

11 

.33 

11 

.25 

137 

11 

.42 

11 

.30 

138 

11 

.50 

11 

.35 

139 

11 

.58 

11 

.40 

140 

11 

.67 

1 1 

.45 

141 

11 

.75 

11 

.50 

142 

11 

.83 

11 

.55 

143 

11 

.92 

12 

.00 

144 

12 

.00 

12 

.05 

145 

12 

.08 

12 

.10 

146 

12 

.17 

12 

.15 

147 

12 

.25 

12 

.20 

148 

12 

.33 

12 

.25 

149 

12 

.42 

12 

.30 

150 

12 

.50 

12 

.35 

151 

12 

.58 

12 

.40 

152 

12 

.67 

12 

.45 

153 

12 

.75 

12 

.50 

154 

12 

.83 

12 

.55 

155 

12 

.92 

13 

.00 

156 

13 

.00 

13 

.05 

157 

13 

.08 

13 

.10 

158 

13 

.17 

13 

.15 

159 

13 

.25 

13 

.20 

160 

13 

.33 

13 

.25 

161 

13 

.42 

13 

.30 

162 

13 

.50 

13 

.35 

163 

13 

.58 

13 

.40 

164 

13 

.67 

13 

.45 

165 

13 

.75 

13 

.50 

166 

13 

.83 

13 

.55 

167 

13 

.92 

14 

.00 

168 

14 

.00 

14 

.05 

169 

14 

.08 

1* 

.10 

170 

14 

.17 

14 

.15 

171 

14 

.25 

14 

.20 

172 

14 

.33 

14 

.25 

173 

14 

.42 

1  4 

.30 

174 

14 

.50 

14 

.35 

175 

14 

.58 

14 

.40 

176 

14 

.67 

14 

.45 

177 

14 

.75 

14 

.50 

178 

14 

.83 

14 

.55 

179 

14 

.92 

15 

.00 

180 

15 

.00 

15 

.05 

181 

15 

.08 

15 

.10 

182 

15 

.17 

15 

.15 

183 

15 

.25 

15 

.20 

184 

15 

.33 

15 

.25 

185 

15 

.42 

15 

.30 

136 

15 

.50 

15 

.35 

187 

15 

.58 

15 

.40 

188 

15 

.67 

15 

.45 

189 

15 

.75 

15 

.50 

190 

15 

.83 

15 

.55 

191 

15 

.92 

16 

.00 

192 

16 

.00 

16 

.05 

193 

16 

.08 

16 

.10 

194 

16 

.17 

16 

.15 

195 

16 

.25 

16 

.20 

196 

16 

.33 

16 

.25 

197 

16 

.42 

16 

.30 

198 

16 

.50 

0 

0 

0 

c° 

0 

0 

0 

0 

0 

0 

0 

1 

6 

17 

3b 

58 

83 

106 

125 

141 

152 

160 

166 

171 

174 

177 

178 
180 
181 
182 
182 
183 
183 

183 

184 
184 
184 
184 
184 
184 
184 
164 
184 
164 
184 
184 
184 
184 
184 
208 
282 
437 
674 
953 

1232 

1481 

1688 

1838 

1947 

2028 

2090 

2141 

2193 

2255 

233C 

2409 

2485 

2552 

2606 

2646 

2675 

2697 

2713 

2734 

2769 

2830 

2916 

3020 

3121 

3210 

3285 

3339 

3378, 

3407 

3429 

3429 

3416 

3396 

3432 

3592 

4037 

5045 

6641 

8667 

10487 

11482 

11570 

10936 

9825 

8478 

7282 

6328 

5579 


79  7 
79  7 
79  7 
797 
79  7 
797 
79  7 
797 
797 
79  7 
79  7 
797 
797 
797 
797 
79  7 
79  7 
797 
797 
797 
79  7 
797 
79  7 
797 
797 
79  7 
797 
79  7 
797 
79  7 
797 
79  7 
797 
79  7 
79  7 
79  7 
797 
79  7 
797 
797 
797 
797 
797 
797 
797 
79  7 
797 
797 
797 
797 
797 
797 
797 
797 
797 
797 
79  7 
797 
797 
797 
79  7 
797 
79  7 
797 

797 
79  7 

798 
798 
798 

798.2 

798.3 

798.3 

798.4 

798.5 

798.6 

798.6 

798.7 

798.8 

798.8 

798.9 
799.6 

799.1 

799.2 

799.2 

799.3 

799.4 

799.5 

799.6 

799.6 

799.7 

799.8 

799.9 
8 


BEGIN  DAN  FA  II  URE 


AT  1G.S0  HOURS 


DA 

HR. 

01 

16 

l\ 

it 

01 

16 

01 

16 

01 

17 

01 

IT 

01 

17 

01 

17 

01 

17 

01 

17 

01 

17 

01 

17 

01 

17 

01 

17 

01 

17 

01 

17 

01 

18 

01 

18 

01 

18 

31 

18 

31 

18 

01 

18 

01 

18 

01 

18 

01 

18 

01 

18 

01 

18 

01 

18 

01 

19 

01 

19 

31 

19 

01 

19 

01 

19 

01 

19 

31 

19 

01 

19 

01 

19 

01 

19 

01 

19 

01 

19 

01 

23 

01 

20 

01 

20 

01 

20 

01 

20 

01 

20 

01 

20 

01 

20 

01 

20 

01 

20 

01 

20 

33 

0 

00 

0 

00 

0 

00 

0 

03 

0 

03 

0 

00 

0 

00 

0 

00 

0 

00 

3 

00 

0 

00 

0 

00 

0 

00 

0 

00 

0 

00 

0 

00 

0 

00 

0 

00 

0 

00 

0 

00 

0 

00 

0 

30 

0 

00 

0 

00 

0 

30 

0 

00 

0 

30 

0 

30 

0 

00 

0 

00 

0 

00 

0 

30 

0 

30 

0 

00 

0 

00 

0 

00 

0 

30 

0 

K5 

58 

lMr  LUM 

4993. 

uu i r  luw 

1  379* 

*  1  UK  A  b 

1991 

67 

♦  547. 

2137. 

2011 

75 

4216. 

3009. 

2024 

83 

3968. 

3938. 

2028 

9? 

3784. 

4895. 

2024 

00 

3647. 

5868. 

2013 

08 

3537. 

6862. 

1994 

17 

3435. 

7898. 

1967 

?5 

3324. 

9064. 

1932 

33 

3199. 

10278. 

1888 

82 

3071. 

11496. 

1835 

50 

2946. 

12707. 

1772 

58 

2839. 

12213. 

1706 

67 

2749. 

11745. 

1643 

75 

2681. 

11303. 

1  582 

83 

2633. 

10885. 

1524 

9? 

2600. 

10488. 

1469 

00 

2577. 

10113. 

1415 

08 

2530. 

9757. 

1  365 

1  7 

2429. 

9415. 

1  316 

25 

2234. 

9080. 

1268 

33 

1943. 

8745. 

1221 

82 

1603. 

8408. 

1  174 

50 

1265. 

8066. 

1 127 

58 

963. 

7726. 

1  081 

67 

713. 

7398. 

1034 

/  5 

568. 

7073. 

989 

8  3 

530. 

6757. 

945 

92 

495. 

6452. 

903 

00 

462. 

6157. 

863 

08 

431. 

5872. 

825 

1  7 

402. 

5597. 

788 

25 

375. 

5333. 

753 

33 

350. 

5079. 

720 

62 

326. 

4834. 

688 

5  0 

305. 

4599. 

658 

58 

284. 

4375. 

629 

67 

265. 

4173. 

601 

75 

247. 

3978. 

- 575 

83 

231. 

3789. 

550 

92 

215. 

3608. 

5?6 

CO 

201. 

3434. 

503 

C  8 

1  b  7  • 

326b* 

481 

1  7 

175. 

3104. 

461 

25 

163. 

2949. 

441 

33 

152. 

2800. 

422 

62 

142. 

2657. 

404 

50 

133. 

2521. 

388 

58 

124. 

2389. 

372 

67 

115. 

2264. 

356 

75 

108. 

—  2144. 

-  342 

100. 

2030. 

328 

92 

94. 

1921. 

315 

CO 

87. 

1817. 

303 

C  8 

82. 

1718. 

~  291 

17 

76. 

1624. 

281 

25 

71. 

1  535. 

270 

33 

66. 

1450. 

260 

42 

62. 

1369. 

~  ”  251 

50 

58. 

1  293. 

242 

.68 

54. 

1  220. 

234 

.67 

50. 

1152. 

226 

75 

47. 

1087. 

219 

8  3 

44. 

1  026. 

212 

.82 

41. 

968. 

205 

.CO 

38. 

913. 

199 

08 

36. 

862. 

193 

.17 

33. 

813. 

188 

25 

31. 

767. 

182 

33 

29. 

724. 

_  178 

.42 

27. 

683. 

173 

50 

25. 

645. 

169 

.68 

23. 

609. 

164 

.67 

22. 

575. 

160 

.75 

20. 

543. 

157 

.83 

19. 

513. 

153 

.92 

18. 

485. 

150 

.00 

17. 

458. 

147 

.08 

15. 

433. 

144 

.17 

14. 

410. 

141 

.25 

13. 

388. 

138 

.33 

13. 

368* 

136 

.42 

12. 

349. 

134 

.50 

12. 

331. 

131 

.58 

12. 

314. 

129 

.67 

12. 

298. 

127 

75 

12. 

283. 

126 

.83 

12. 

269. 

124 

.92 

12. 

256. 

122 

.00 

12. 

243. 

_  121 

2 

\ 

9 

801.8 
801.6 
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SUMMARY  OF  DAM  SAFETY  ANALYSIS 


ELEVATION 

STORAGE 

OUTFLOW 


"11° 

-  *MF  — 

1*00 

.80 


.40 

>20 


MAXIMUM 
RESERVOIR 
—  W.S.ELEV- 


802.60 

802.07 

-60G.98- 

799.85 

798.57 


INITI.yj.LUE 

633. 

4. 


MAXIMUM 
DEPTH 
-OVER  OAM- 

.60 

.07 

- 0.00— 

0.00 

0.00 


-SPILLWAY  CREST 
796.50 
543. 

0. 


TOM— OF— OAM 
802.00 
1953. 
858. 


MAXIMUM 
STORAGE 
— AC-FT— 


2138. 

1976. 


1311. 

971. 


MAXIMUM 

OUTFLOW 

- CFS - 


25*5. 

944. 
— 633. 


OURATION 
OVER  TOP 
—HOURS - 


404. 

183. 


4.08 
1.08 
.08- 


0.00 

0.00 


TIME  OF 
MAX  OUTFLOW 
- HOURS - 


TIME  OF 


18.06 

18.50 


H-»» 

Ifrlr 

18.56 


1:11 

m 


SUMMARY  OF  OAM  SAFETY  ANALYSIS 


ELEVATION 
STORAGE 
OUTFLOW _ 


INTTm  VALUE 

633s 

♦. 


SPILLWAY  ( 

"to! 


REST 

iO 


TOP  OF 


OF  OA 

mi 

656. 


OAM 

0 


RATIO  MAXIMUM 

_  OF _ RESERVOIR 

PNF  W.S.ELEV 


1.00 


802.24 


DEP 
OVER  DAM 

•  24 


RATIO 

1.00 


MAXIMUM 

STORAGE 

AC-FT 

2028. 


PLAN  1 

f(OT5 

12659. 


86HH3 

CFS 

12707. 


STATION 


OURATION 


OVER 

HOUR 


i? 


.77 


■Mm. 

793.4 


mMSF 

17.50 


time  of  time  of 
17.50  16.50 
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